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2 a layer of stabilizing material (158) and a layer of adhesive material (160) below a primary carpet (112) and above a layer of com- 
pressed particle, recycled and/or rebond foam or cushioning material (178) and having special applicability to the residential market, 
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^ twist frieze face, a polyurethane rebond foam cushion, and a non-square shape providing for interlocking with adjacent or abutting 
^ carpet tiles. 
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RESIDENTIAL CARPET PRODUCT AND METHOD 

CROSS-REFERENCE TO RELATED APPLICATIONS 
This application claims priority to and benefit of and is a continuation-in-part of 
5 U.S. Patent Application Serial No. 10/154,187, filed May 23. 2002. and is a 
continuation-in-part of U.S. Patent Application Serial No. 10/1 18,059, filed April 
8, 2002, and is a continuation-in-part of U.S. Patent Application Serial No. 
09/993,158, filed November 16, 2001, and is a continuation-in-part of U.S. 
Patent Application Serial No. 09/960,114, filed September 21, 2001, and is a 
10 continuationnn-part of U.S. Patent Application Serial No. 09/910,085, filed July 
20, 2001, all of which are hereby incorporated by reference herein. 

FIELD OF THE INVENTION 

The present invention relates to textile products, composites or constmctions 
15 such as surface coverings, wall coverings or floor coverings, including flooring, 
carpet, carpet We, components thereof, or the like. More particulariy, the 
present invention relates to a construction for a cushioned carpet composite or 
carpet tile Incorporating foam or cushion material such as rebond foam or 
compressed particle foam having special applicability to the residential market, 
20 especially the residential do-it-yourself market Processes, methods and 
apparatus for making, fomning, installing, using, displaying, marketing, 
merchandising, and/or the like the cushion or foam backed composites or 
constructions of the present invention are also provided. 

26 BACKGROUND OF THE INVENTION 

All of the U.S. patents cited herein are hereby incorporated by reference. 

U. S. Patent Nos. 4,522.857. 5,540,968, 5.545,276, 5,948,500, and 6,203,881 
(ail hereby incorporated by reference herein) describe carpet or carpet tiles 
30 having cushioned backings. As described in U. S. Patent No. 5,948,500 and 
as shown herein, an example of a tufted carpet product 10A is illustrated in 
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FIG. 1A and an example of a bonded carpet product 10B is illustrated in FIG. 
1B. 

In the tufted carpet 10A of Figure 1A, a primary carpet fabric 12 is bonded to 
5 an adhesive layer 16 in which is embedded a layer of glass scrim 18. A foam 
base composite 19 is likewise adhesively bonded to the adhesive layer 16. In 
such tufted carpet constmction, the primary carpet fabric 12 includes a loop 
pile layer 20 tufted through a primary backing 22 such as a non-woven textile 
by a conventional tufting process and held in place by a pre-coat backing layer 
10 of latex 24 or other appropriate adhesive. The foam base composite 19 of the 
tufted carpet product 10A includes an intermediate layer 26 molded to a layer 
of urethane foam 28 as illustrated. 

The bonded carpet product 10B of FIG. IB employs the same type of foam 
15 base composite 19 adhesively bonded by adhesive laminate layer 16 in which 
is disposed a layer of glass scrim 18. However, the primary bonded carpet 
fabric 12 has somewhat different components from that of the tufted product 
10A in that it has cut pile yams 34 implanted in an adhesive 36 such as PVC, 
latex, or hot melt'' adhesive and has a woven or non-woven reinforcement or 
20 substrate layer 38 of material such as fiberglass, nylon, polypropylene, or 
polyester. 

The fomiation of a foam base composite 19 for use in prior cushioned 
carpeting constructions of either tufted or bonded configuration has typically 
25 involved pre-fomiing and curing virgin urethane foam across a carrier or 
backing material. As described in U.S. Patent No. 4,522,857, such a foam 
base composite may be laminated to a carpet base thereby yielding a 
cushioned structure. 

30 As described in the above-mentioned 5,948,500 patent, the cost associated 
with such modular formation and assembly practices may be reduced by a 



wo 03/008701 



PCTAJS02/22854 



simplified operation in which a primary carpet fabric, either with or without a 
stabilizing layer of scrim or the like, is laid directly into a polyurethane-forming 
composition and thereafter curing the polyurethane. The process can be made 
even more efficient if the polyurethane-forming composition requires no pre- 
5 curing prior to joining the carpet base. 

Prior to the invention described in the 5,948,500 patent, the known processes 
directed to the application of the polyurethane cushioned backings to fabric 
substrates relied on the extremely close control of temperature in both the 

10 polyurethane composition and the adjoined fabric layer to effect stability 
through pre~cure of the polyurethane prior to lamination of the primary carpet to 
form a composite structure. Such pre-cure had been largely considered 
necessary in order to yield a stable foam stmcture to which the primary carpet 
backing could be applied. The application of heat to the polyurethane 

15 composition prior to joiner of the heated fabric backing caused polymer cross 
linking which had been thought to be necessary to stabilize the foam mixture to 
a sufficient degree to prevent the collapse of the foam. 

The 5,948,500 patent also describes a particulariy simple composite stmcture 
20 amenable to continuous, in-line, or in-situ formation of a stable cushion carpet 
composite. Specifically, a single process is used to bring all the layers of the 
cushioned carpet composite together by laying a primary carpet fabric or a 
glass layer, either with or without some degree of preheat, directly into a 
mechanically frothed polyurethane-forming composition prior to curing the 
25 polyurethane and without an intermediate layer of material. 

As described in one example of the 5,948,500 patent, the base of the primary 
carpet fabric is adhesively bonded to a layer of non-woven glass reinforcement 
material to fomri a preliminary composite. A puddle of polyurethane-fomiing 
30 composition is simultaneously deposited across a woven or non-woven backing 
material. The preliminary composite and the polyurethane-forming composition 
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are thereafter almost immediately brought together with the preliminary 
composite being laid into, and supported by, the polyurethane-fomnlng puddle. 
The entire structure is then heated to cure the polyurethane forming 
composition. The preliminary composite may be slightly heated to about 120°F 
5 to improve heating efficiency although the process may likewise be carried out 
without such preheating. 

An excellent cushion backed carpet tile or modular cushion back carpet tile on 
the market today, for example, sold under the trademark Comfort Plus® by 

10 Milliken & Company of LaGrange, Georgia has a structure similar to, for 
example Figures 3A or 3B of the 6,203,881 patent, and has a commercial 
primary carpet fabric with a face weight of about 20 to 40 oz/yd^, a hot melt 
layer of about 38 to 54 oz/yd^, a prime filled polyurethane foam cushion of 
about 0.10 to 0.2 inches thick, a cushion weight of about 28-34 oz/yd^ a 

15 cushion density of about 18 lbs. per cubic foot, and an overall product height of 
about 0.4 ~ 0.8 inches. This superior cushion back carpet tile provides 
excellent resilience and under foot comfort, exhibits performance 
characteristics that rate it for heavy commercial use, and has achieved a 
notable status throughout the industry as having excellent look, feel, wear, 

20 comfort, and cushion characteristics, performance, properties, and the like. 
Such cushion backed carpet tile is relatively expensive to produce due to the 
high quality and quantity of materials utilized. 

Although attempts have been made at reducing the cost of floor coverings or 
25 carpet by using lower quality materials, such attempts have not been 
particularly successful. Low quality products tend to have a less than desirable 
look, feel, wear, comfort, cushion, and the like. Hence, most such products 
have not been accepted in the industry and have failed commercially. 

30 One successful relatively lower cost floor covering, carpet, or carpet tile and 
process for producing such a product is described in U.S. Patent Application 
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Serial No. 09/587,654 and in published U. S. Patent Application 20020034606 
A1, published March 21, 2002, each of which is hereby incorporated by 
references herein. The 09/587,654 application and 20020034606 publication 
each describe a process for producing a low weight composite stmcture 
5 . amenable to continuous, in-line or in-situ formation as a stable cushion carpet 
composite. One embodiment of such a low weight cushion carpet composite 
incorporates a low face weight commercial primary carpet fabric of either tufted 
or bonded construction which is adhesively bonded to a layer of reinforcement 
material to form a preliminary composite. This preliminary composite is 
10 thereafter laid into a puddle of prime filled polyurethane foam-forming material. 
The resulting stmcture is then heated to cure the polyurethane-forming material 
thereby yielding a cushioned structure. 

Although attempts have been made at marketing carpet tile products for use in 
15 the home as well as commercial environments, such as hardback carpet tiles 
for the kitchen, such attempts have not been completely successful. Hence, 
the residential carpet customer has been substantially limited in the choice of 
home carpet products, for example, to broadloom carpet installed by 
professional installers over a separate broadloom carpet pad. Installation of 
20 broadloom carpet usually requires the installers to handle large 12 foot long 
rolls of carpet pad and of broadloom carpet. The broadloom carpet must be 
cut, seamed, and stretched over the pad before it is secured in position by tack 
strips along the wall. Installation of broadloom carpet is labor intensive and is 
usually done by professional installers rather than the homeowner. 

25 

Hence, there is a need for an improved carpet product and/or method 
espedally for the residential or home market. 

SUMMARY OF THE PRESENT INVENTION 



wo 03/008701 



PCT/US02/22854 



6 

At least one embodiment of the present invention provides a carpet product 
such as a roll product or carpet tile having special applicability to the residential 
nnarket, especially the residential do-it-yourself market. 

5 At least one embodiment of the present invention provides a residential carpet 
product, roll product or carpet tile product which addresses the disadvantages 
of prior carpet products. 

At least one embodiment of the present invention provides a residential carpet 
10 product having a residential face such as a plush, cut pile, primary carpet 
fabric, hot melt tie coat, fiberglass reinforcement layer, rebond or prime foam 
cushion, and a feit backing material. 

At least one embodiment of the present invention provides advantages and/or 

15 alternatives over previous textile products, composites or constructions such as 
surface coverings, wall coverings, or floor coverings by providing a relatively 
low cost, environmentally friendly, aesthetically pleasing, stable, and/or durable 
layered cushioned textile product, composite or construction which preferably 
incorporates a layer of cushioning or foam material incorporating compressible 

20 particles bonded together, such as rebond foam or another compressed 
particle foam. The textile or carpet construction of the present invention is thus 
equally suitable for manufacture by a wide variety of techniques including 
lamination of a preformed pre-cured layer of foam material, lamination of a 
preformed primary carpet and a performed foam layer, or by an in-line 

25 application process. It is contemplated that a layer or layers of resilient 
adhesive material may either be substantially discrete from one another or may 
be intermixed across a layer of stabilizing material if such stabilizing material is 
sufficiently porous. Accordingly, by the term "layers"- is meant both such 
discrete and intermixed masses. The construction of the present invention is 

30 thus characterized by substantial versatility in that it may be manufactured by 
both simple and more sophisticated manufacturing techniques. 



wo 03/008701 



PCTAJS02/22854 



7 

In view of the foregoing, it is a general object of at least one embodiment of the 
present invention to provide at least one textile product, composite, or 
construction, such as a cushion or foam backed surface covering, wall 
covering, floor covering, flooring material, carpet, roll product, or carpet tile 
5 having a foam layer or cushion formed of a material made up of compressible 
particles bonded together, such as rebond foam. 

It is a further object of at least one embodiment of the present invention to 
provide a cushioned or foam backed carpet or carpet tile. 

10 

It is another object of at least one embodiment of the present invention to 
provide a carpet tile having a carpet with a yam face weight of less than or 
equal to about 65 oz/yd^. 

15 It is another object of at least one embodiment of the present invention to 
provide a carpet tile having a resilient or hot melt layer of less than or equal to 
about 70 oz/yd^ 

It is yet another object of at least one embodiment of the present invention to 
20 provide a carpet tile having a lightweight face and/or cushion. 

It is a further object of at least one embodiment of the present invention to 
provide a carpet tile having a lightweight cushion of about 0.04 to 0.50 inches 
thick, preferably 0,04 - 0.09 inches thick. 

25 

It is still another object of at least one embodiment of the present invention to 
provide a carpet tile having a rebond foam or compressed particle cushion with 
a density of less than or equal to about 25 lbs. per cubic foot. 
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It is yet another object of at least one embodiment of tlie present invention to 
provide a carpet tile having a rebond foam or compressed particle cushion with 
a density of about 4-25 lbs. per cubic foot. 

5 It is a further object of at least one embodiment of the present invention to 
provide a carpet tile having a lightweight cushion with a weight of less than or 
equal to about 40 oz/yd^. 

It is a further object of at least one embodiment of the present invention to 
10 provide a carpet product or carpet tile having a foam material with a recycled 
foam and/or particle content. 

It is a further object of at least one embodiment of the present invention to 
provide a carpet product or carpet tile having a backing with at least one flame 
15 laminated junction. 

It is a further object of at least one embodiment of the present invention to 
provide a cushioned or foam backed carpet or carpet tile having a layer of 
compressible particles bonded together. 

20 

It is still another object of at least one embodiment of the present invention to 
provide a carpet product or carpet tile with at least one rebond foam layer. 

It is a general object of at least one embodiment of the present invention to 
25 provide at least one textile product, composite, or construction, such as a 
cushion or foam backed surface covering, wall covering, floor covering, flooring 
material, carpet, rug, runner, or carpet tile having a frieze face material and a 
foam layer or cushion. 
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It is a further object of at least one embodiment of the present invention to 
provide a cushioned or foam backed residential carpet, rug, runner, or carpet 
tile. 

5 It is another object of at least one embodiment of the present invention to 
provide a carpet tile having a frieze, cut pile carpet with a yam face weight of 
less than or equal to about 45 oz/yd^. 

It is a further object of at least one embodiment of the present invention to 
10 provide a residential carpet tile having a polyurethane cushion. 

It is still another object of at least one embodiment of the present invention to 
provide a carpet tile having a rebond foam or compressed particle cushion. 

15 It is a further object of at least one embodiment of the present invention to 
provide a residential carpet product or carpet tile having a foam material with a 
recycled foam and/or particle content 

It is a further object of at least one embodiment of the present invention to 
20 provide a residential modular carpet tile having resilience and under foot 
comfort. 

it is still another object of at least one embodiment of the present invention to 
provide a modular carpet tile exhibiting performance characteristics that rate it 
25 for residential or home use. 

It is a further object of at least one embodiment of the present invention to 
provide a method of forming foam or cushion backed residential textile 
products, such as flooring, carpet, roll product, runner, rug, carpet composite, 
30 carpet tile, or the like. 
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It is another object of at least one embodiment of the present invention to 
provide a method of forming a residential modular carpet tile having resilience, 
under foot comfort, the look and feel of broadloom carpet, seamless 
appearance when installed, which is easy to install, can be installed by the 
5 homeowner, facilitates do-it-yourself (D-l-Y) purchase and installation, and/or 
having performance characteristics that rate it for residential or home use. 

It is a further object of at least one embodiment of the present invention to 
provide a process for the fonnation of a residential foam backed or cushioned 
10 carpet composite or tile including a primary carpet fabric, a reinforcement layer, 
a polyurethane cushion material, and a backing layer. 

It is yet another object of at least one embodiment of the present invention that 
the residential carpet composite or carpet tile of the present invention may be 
15 tufted or dyed or printed with solid colors, orientation independent designs or 
pattems, or designs or pattems having the ability to seam properly without 
cutting the tiles in register with the design and to allow the carpet or tile to be 
installed monolithically as well as by conventional quarter turn "Parquet" or by 
Ashler (brick) techniques with or without floor adhesives. 

20 

In accordance with an exemplary object of at least one embodiment of the 
present invention, a residential modular carpet composite or tile having a 
shape of at least one of square, rectangular, straight sides with chevron ends, 
straight sides with multiple chevron ends, single or multiple chevron sides and 
25 ends, chevron sides with straight ends, multiple chevron sides with straight 
ends, triangular, diamond, hexagonal, octagonal, bone, double axe head, 
tomahawk, sine wave edge (two or more sides), crescent, or the like. 

In accordance with a particular object of at least one embodiment of the 
30 present invention, a residential modular carpet composite, for example 6 feet 
or 12 feet wide, is cut into selected lengths or into modular carpet tiles or 
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carpet products such as shaped tiles, rectangles or squares, for example, 18 
inches X 18 inches, 23 inches X 23 inches, 24 inches X 24 inches, 18 inches X 
24 inches, 18 Inches X 36 inches, 23 inches X 36 inches, 24 inches X 36 
inches, 36 inches X 36 inches, 50 cm X 50 cm, 1 meter X 1 meter, 48 inches X 
5 48 inches, or the like. 

Also, in accordance with another object of at least one embodiment of the 
present invention, the residential carpet composite or carpet tile of the present 
invention may be installed on site or on flooring by any one of the conventional 
10 installation techniques as well as can be constructed for adhesive-free 
installation, self-stick, reieasable adhesive, double sided tape, releasable 
fastening means, or the like. 

Also, in accordance with still another object of at least one embodiment of the 
15 present invention, the residential carpet composite or carpet tile of the present 
invention may be tufted, dyed or printed with orientation dependent designs or 
designs having the ability to seam property which require the tiles to be cut in 
register with the design and allow the carpet to be installed monolithically with 
or without floor adhesives. 

20 

The residential carpet composite of at least one embodiment of the present 
invention is especially adapted to be cut for use as modular carpet tiles, but 
also finds applicability as other carpet or flooring, such as, carpet, broadloom, 
roll product, area rugs, runners, floor mats, or the like. 

25 

In accordance with at least one embodiment of the present invention, a 
residential cushioned carpet composite or tile is provided with a friction or 
adhesion enhancing backing surface, material, or composite such as a textured 
" or embossed surface, a tacky surface, an adhesive surface such as a coating 
30 or surface treatment, a magnetic sheet, magnetic strips, and/or the like. 
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In accordance with at least one embodiment of the present invention, there is 
provided a residential foam or cushion backed carpet or flooring composite 
such as 3. 6. or 12 foot wide cushioned broadloom or roll product, 4 foot X 8 
foot cushioned sheets or tiles, 4 foot X 4 foot cushioned sheets or tiles, 36 inch 
5 X 36 inch tiles, 1 meter X 1 meter tiles, rectangular tiles, shaped tiles, and the 
like. 

It is a further object of at least one embodiment of the present invention to 
provide a carpet product or carpet tile having a delamination strength greater 
10 than 5 lbs. per linear inch per ASTM 3936. 

It is a further object of at least one embodiment of the present invention to 
provide a modular carpet tile having resilience and under foot comfort, 

15 It is still another object of at least one embodiment of the present invention to 
provide a modular carpet tile exhibiting perfonnance characteristics that rate it 
for heavy commercial use. 

It is a further object of at least one embodiment of the present invention to 
20 provide a method of forming foam or cushion backed textile products, such as 
flooring, carpet, carpet composite, carpet tile, or the like. 

It is another object of at least one embodiment of the present invention to 
provide a method of fomiing a modular carpet tile having resilience, under foot 
25 comfort, and perfonnance characteristics that rate it for commercial use. 

It is an object of at least one embodiment of the present invention to provide a 
foam backed or cushioned carpet composite or tile wherein a reinforcement 
layer is disposed in or below a primary carpet 
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It is a related object of at least one embodiment of the present invention to 
provide a foam backed or cushioned carpet composite or tile wherein a primary 
carpet fabric is joined to a reinforcement layer and a foam, compressible, or 
cushion backing, 

5 

It is a further object of at least one embodiment of the present invention to 
provide a process for the fonnation of a foam backed or cushioned carpet 
composite or tile including a primary carpet fabric, a reinforcement layer, a 
polyurethane cushion material, and a backing layer. 

10 

It is still a further related object of at least one embodiment of the present 
invention to provide a continuous process for the formation of a foam backed 
or cushioned carpet composite having a reinforcement layer between a primary 
carpet and a backing layer. 

15 

It is a further object of at least one embodiment of the present invention to 
provide a process for the formation of a foam backed or cushion backed carpet 
composite or product having a primary carpet fabric and a cushion backing 
attached thereto by an adhesive layer. 

20 

It is still a further related object of at least one embodiment of the present 
invention to provide an apparatus for canying out the continuous formation of a 
foam backed or cushioned carpet composite. 

25 It is yet another object of at least one embodiment of the present invention that 
the carpet composite and carpet tile of the present invention may be printed 
with orientation independent designs or designs having the ability to seam 
property without cutting the tiles in register with the design and to allow the 
carpet to be installed monolithicaily as well as by conventional quarter turn 

30 "Parquet" or by Ashler (brick) techniques with or without floor adhesives. 
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In accx)rdance with an exemplary object of at least one embodiment of the 
present invention, a modular carpet composite which may be cut to form 
modular carpet tiles includes a primary carpet or greige carpet having, for 
example, a face weight of less than or equal to about 45 oz/yd^, a hot melt 
5 layer of less than or equal to about 70 oz/yd^, and a cushion of about 0.04 - 
0.50 inches thick. The cushion may have a density of about 25 lbs. per cubic 
foot or less. 

It is still another object of at least one embodiment of the present invention to 
10 provide a modular carpet composite or modular carpet tile incorporating 
compressed particle foam or rebond foam preferably having recycled content 
and having unexpectedly excellent look, wear, cushion, resilience, under foot 
comfort, and performance characteristics that rate it for heavy commercial use. 
Hence, such a carpet composite or carpet tile may be used in place of 
15 standard cushion backed or hard backed carpet tile, or broadloom carpet thus 
reducing cost, reducing material requirements, reducing weight, reducing 
energy requirements, reducing environmental impact, and/or the like. 

In accordance with a particular object of at least one embodiment of the 
20 present invention, a modular carpet composite, for example 6 feet or 12 feet 
wide, is cut into modular carpet tiles or carpet squares, for example, 18 inches 
X 18 inches, 36 inches X 36 inches, 50 cm X 50 cm, 1 meter X 1 meter, 48 
inches X 48 inches, or the like. 

25 Also, in accordance with another object of at least one embodiment of the 
present invention, the carpet composite or carpet tile of the present invention 
may be installed on site or on flooring by any of the conventional installation 
techniques as well as can be constructed for adhesive-free installation, self- 
stick, or the like. 



30 
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Also, in accordance with still another object of at least one embodiment of the 
present invention, the carpet composite and carpet tile of the present invention 
may be printed with orientation dependent designs or designs having the ability 
to seam property which require the tiles to be cut in register with the design and 
5 allow the carpet to be installed monolithically with or without floor adhesives. 

In accordance with at least one embodiment of the present invention, it has 
been unexpectedly discovered that a carpet composite or carpet tile having 
excellent look, feel, wear, resilience, and underfoot comfort and exhibiting 
10 performance characteristics that rate it for heavy commercial use can be 
formed by combining a primary carpet with a hot melt or resilient layer and a 
rebond foam cushion. 

In accordance with at least one embodiment of the present invention, a low 
15 weight modular carpet tile is provided having an overall height of about 0.10 to 
0.75 inches thick, preferably 0.20 to 0.50 inches thick, depending on the 
construction of the carpet tile (the number of layers or components) and which 
can be cut in any conventional shape or size. 

20 The carpet composite of at least one embodiment of the present invention is 
especially adapted to be cut for use as modular carpet tiles, but also finds 
applicability as other carpet or flooring, such as, carpet, broadioom, area rugs, 
mnners, floor mats, or the like. 

25 It is a feature of at least one embodiment of the present invention to provide a 
cushioned carpet composite or carpet tile including a primary carpet fabric in 
laminar relation to a reinforcement layer wherein such reinforcement layer is at 
least partially embedded in a rebond foam layer. The reinforcement layer may 
be bonded to the base of the primary carpet fabric and/or the polyurethane 

30 foam. 
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It is a feature of at least one embodiment of the present invention to provide a 
cushioned carpet composite or carpet tile including a primary carpet fabric in 
laminar relation to a polyurethane foam layer which is disposed adjacent to a 
non-woven backing layer. 

5 

It is a feature of at least one embodiment of the present invention to provide a 
cushioned carpet composite or carpet tile including a primary carpet fabric in 
laminar relation to a reinforcement layer and a rebond foam layer. The 
reinforcement layer may be bonded to the base of the primary carpet fabric 
10 and/or the polyurethane foam. 

It is a further feature of at least one embodiment of the present invention to 
provide a process for forming a cushioned carpet composite including the 
simultaneous continuous steps of adhering at least one reinforcement material 
15 to the base of a primary carpet fabric and/or to the upper surface of a cushion 
layer. 

It is a further feature of at least one embodiment of the present invention to 
provide a process for forming a cushioned carpet composite including the steps 
20 of adhering a reinforcement material to the base of a primary carpet fabric and 
adhering a rebond polyurethane foam and backing layer to the reinforcement 
material. 

It is a further feature of at least one embodiment of the present invention to 
25 provide a process for forming a cushioned carpet composite including the steps 
of fomning or obtaining a primary carpet fabric, forming or obtaining a rebond 
polyurethane foam layer, and adhering the primary carpet fabric to the rebond 
polyurethane foam layer. 

30 It is yet a further feature of at least one embodiment of the present invention to 
provide an apparatus for use in the continuous in-line formation of a cushioned 
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carpet composite wherein the apparatus includes at least one adhesive 
application unit or apparatus for adhering a reinforcement layer to the base of a 
primary carpet fabric and/or to the upper surface of a foam layer. 

5 It is yet a further feature of at least a selected embodiment of the present 
invention to provide an apparatus for use in the formation of a cushioned 
carpet composite wherein the apparatus includes a polymer application unit for 
depositing an adhesive composition or other suitable polymer to the base of a 
primary carpet fabric and the upper surface of a foam or cushion layer. 

10 

It is yet a further feature of at least one embodiment of the present invention to 
provide an apparatus for use in the formation of a cushioned carpet composite 
wherein the apparatus includes an adhesive application apparatus for adhering 
a reinforcement layer to the base of a primary carpet fabric. 

15 

In accordance with at least one embodiment of the present invention, a foam 
backed or cushioned carpet, composite, or tile is provided. The cushioned 
carpet includes a primary carpet having a primary base and a plurality of pile- 
forming yarns projecting outwardly from one side. A layer of reinforcement 
20 material is bonded to the primary base on the side away from the pile-fonning 
yams. The reinforcement material is adjacent to, and attached to a foam or 
cushion layer such as rebond foam. An optional backing material is preferably 
disposed on the underside of the cushion layer. The backing material may 
include an adhesive backing on the side away from the cushion layer. 

25 

In accordance with at least one embodiment of the present invention, a foam 
backed cushioned carpet, composite, or tile is provided. The cushioned carpet 
includes a primary carpet having a primary base and a plurality of pile-forming 
yams projecting outwardly from one side. A layer of reinforcement material is 
30 ' bonded to the primary base on the side away from the pile-forming yams. The 
reinforcement material is adjacent to a foam or cushion layer of polymer such 
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as polyurethane rebond foam. An optional backing material is preferably 
disposed on the underside of the cushion layer. The backing material nnay 
include an adhesive backing on the side away from the cushion layer. 

5 In accordance with at least one embodiment of the present invention, a foam 
backed or cushioned carpet, composite, or tile is provided. The cushioned 
carpet includes a primary carpet having a primary base and a plurality of pile- 
forming yams projecting outwardly from one side. A cushion layer is bonded to 
the primary base on the side away from the pile-forming yarns. A 

10 reinforcement material may be embedded in the cushion layer such as two 
layers of polyurethane rebond foam. The cushion layer may be bonded to the 
primary carpet by a layer of adhesive such as hot melt. An optional backing 
material is preferably disposed on the underside of the cushion layer. The 
backing material may include an adhesive backing on the side away from the 

15 cushion layer. 

In accordance with at least one embodiment of the present invention, a 
process for making a cushioned carpet is provided. The process involves 
producing or obtaining a primary carpet fabric comprising a plurality of pile- 

20 forming yams extending outwardly from one side of a primary base. A layer of 
reinforcement material is adhered to the primary carpet fabric on the side, from 
which the pile-forming yams do not extend, thereby forming a preliminary 
composite. The preliminary composite is then adhered to a foam or cushion 
layer. Following this mating operation, the carpet is rolled, slit, or cut to size or 

25 into tiles. 

In accordance with at least one embodiment of the present invention, a 
process for making a foam backed or cushioned carpet is provided. The 
process involves obtaining a primary carpet fabric comprising a plurality of pile- 
30 forming yams extending outwardly from one side of a primary base. The 
primary carpet fabric is then attached to a foam or cushion layer. Following 
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this mating operation, the composite is preferably heat cured, coded, and then 
the carpet is cut into tiles. 

In accordance with at least one embodiment of the present invention, a 
5 process for making a foam backed or cushioned carpet is provided. The 
' process involves obtaining a primary carpet fabric comprising a plurality of pile- 
forming yams extending outwardly from one side of a primary base. A layer of 
reinforcement material is adhered to the primary carpet fabric on the side from 
which the pile-forming yams do not extend, thereby forming a preliminary 
10 composite. The preliminary composite is then attached to a rebond foam or 
cushion layer. Following this mating operation the composite is rolled, slit, or 
cut into tiles. 

In accordance with at least one embodiment of the present invention, an 
15 apparatus for use in forming a foam backed or cushioned carpet composite is 
provided. The apparatus includes a reinforcement bonding unit for bonding a 
layer of reinforcement material to the underside of a primary carpet fabric to 
form a preliminary carpet composite, a mating unit for mating the preliminary 
carpet composite to a foam or cushion layer, and wherein the reinforcement 
20 bonding unit and the mating unit are operable in a continuous, simultaneous 
manner. 

In accordance with at least one embodiment of the present invention, an 
apparatus for use in fonning a foam backed or cushioned carpet composite is 
25 provided. The apparatus includes a reinforcement bonding unit for bonding a 
layer of reinforcement material to the underside of a primary carpet fabric to 
form a preliminary carpet composite, a polymer application unit for dispersing a 
polymer composition across the suri'ace of a cushion layer, and a mating unit 
for joining the carpet composite and cushion layer. 

30 
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In accordance with at least one embodiment of the present invention, an 
apparatus for use in forming a foam backed or cushioned carpet composite is 
ppDvided. The apparatus includes a reinforcement bonding unit for bonding a 
layer of reinforcement material to the underside of a primary carpet fabric and 
5 to the top side of a cushion layer to form a carpet composite. 

In accordance with at least one embodiment of the present invention, a 
modular carpet tile is manufactured by: 

tufting broadloom at a weight of about 45 oz/yd^ or less, 
10 printing a design in broadloom fonn, 

applying a rebond foam or cushion backing system, and 
cutting into carpet tiles. 

The potentially preferred modular carpet tile of at least one embodiment of the 
15 present invention is aesthetically pleasing and exhibits performance 
characteristics that rate it for commercial, hospitality, institutional, and/or 
residential use. The combination of a carpet fabric, adhesive, and cushion 
backing also provides resilience and under-foot comfort. 

The carpet, composite, and tile of at least one embodiment of the present 
invention is especially suited for broadloom or roll product because of: 

a. Tufted construction carpet 

b. Applied design, pattern, or color 

c. Attached rebond foam or cushion backing 

In at least one embodiment of the present invention, a composite foam backed 
or cushioned carpet or tile is provided wherein a reinforcement layer is 
disposed intermediate discrete or Intermixed layers of resilient polymeric 
adhesive below a primary carpet and above a foam or cushion layer such that 
at least a portion of the polymeric adhesive is disposed on and extends away 
from either side of the reinforcement layer. 



25 
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According to at least one embodiment of the present invention, a construction 
of a foam backed or cushioned carpet composite is provided wherein a 
reinforcement layer is disposed intermediate discrete or intermixed layers of 
5 resilient polymeric adhesive below a primary carpet and adjacent the upper 
surface of a foam layer such that the polymeric adhesive bonds the primary 
carpet to the foam layer with the reinforcement layer disposed at an 
intermediate position between the primary carpet and the foam layer. 

10 According to at least one embodiment of the present invention, a foam backed 
or cushioned carpet composite is provided wherein a reinforcement layer of 
fiber glass is disposed intermediate discrete or intermixed layers of resilient 
polymeric adhesive below a primary carpet and above a foam layer such that 
at least a portion of the material forming the polymeric adhesive is disposed on 

15 at least one side of the reinforcement layer. 

According to at least one embodiment of the present invention, a foam backed 
or cushioned carpet composite is provided wherein a reinforcement or 
stabilizing layer or material is disposed intermediate discrete or intermixed 
20 layers of resilient polymeric adhesive below a primary carpet and above a foam 
layer such that at least a portion of the material forming the polymeric adhesive 
is disposed on at least one side of the reinforcement layer. 

According to at least one embodiment of the present invention, a foam backed 
25 or cushioned carpet composite or tile is provided wherein a reinforcement or 
stabilizing layer is disposed intermediate discrete or intennixed layers of 
adhesive below a primary carpet and above a foam or cushion layer such that 
at least a portion of the adhesive is disposed on at least one side of the 
reinforcement or stabilizing layer. 

30 
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According to at least one embodiment of the present invention, a rebond foann 
backed or cushioned carpet composite is provided wherein at least one 
reinforcement layer or materia! is disposed below a primary carpet and above a 
foam or cushion layer such that at least a portion of adhesive is disposed on at 
5 least one side of the reinforcement layer or material. 

According to at least one embodiment of the present invention, a cushioned 
carpet composite is provided wherein a reinforcement layer of glass material is 
disposed adjacent at least one layer of adhesive below a primary carpet and 
10 above a foam layer such that at least a portion of the adhesive is disposed on 
at least one side of the reinforcement layer. 

According to at least one embodiment of the present invention, a foam baclced 
or cushioned carpet composite is provided wherein at least one reinforcement 
15 layer is disposed intermediate a primary carpet and a foam or cushion layer. 

According to at least one embodiment of the present invention, a foam bacl<ed 
or cushioned carpet composite is provided wherein a reinforcement or 
stabilizing layer is disposed below a primary carpet. 

20 

According to at least one embodiment of the present invention, a foam backed 
or cushioned carpet composite is provided wherein a reinforcement or 
stabilizing layer is disposed above a foam or cushion layer. 

25 According to at least one embodiment of the present invention a foam backed 
or cushioned carpet composite is provided having at least one reinforcement or 
stabilizing layer. 

According to at least one embodiment of the present invention, a foam backed 
30 or cushioned carpet composite is provided with a primary carpet above a foam 
or cushion layer. 
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According to at least one embodiment of the present invention, a foam backed 
or cushioned carpet composite is provided \A(herein a reinforcement or 
stabilizing material or layer is disposed in or adjacent a primary carpet or a 
5 foam or cushion layer. 

According to at least one embodiment of the present invention, a foam backed 
or cushioned carpet composite is provided with at least one layer of a 
thermoplastic or thennoset adhesive. 

10 

According to at least one embodiment of the present invention, a process is 
provided to form a foam backed or cushioned carpet composite. 

According to at least one embodiment of the present invention, a lamination 
15 process is provided to form a foam backed or cushioned carpet. 

According to at least one aspect of the present invention an in-line process is 
provided to form a foam backed or cushioned carpet composite. 

20 In accordance with at least one embodiment of the present invention, a 
cushioned carpet composite or tile is provided wherein a reinforcement layer of 
non-woven glass is disposed between layers of a hot melt polymeric adhesive 
below a primary carpet and above a foam layer such that the hot melt 
polymeric adhesive extends in joining relation between the primary carpet and 

25 one side of the foam layer with the reinforcement layer being held within the 
hot melt polymeric adhesive at a position between the foam layer and the 
primary carpet such that at least a portion of the hot melt polymeric adhesive 
extends away from either side of the reinforcement layer. An optional backing 
material or multi-component backing composite may be disposed on the 

30 underside of the cushion layer. 
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In accordance with at least one particular example or embodiment of the 
present invention, a preformed rebond foam or pad is used to manufacture a 
commercial grade cushion carpet tile. A rebond pad of approximately 13 
pounds/cubic foot density is modified by, for example, flame lamination to have 
5 a respective non-woven material bonded to each of the upper and lower 
surfaces thereof. The composite rebond pad has a thickness of approximately 
.25" and is slit in half, producing two foam backings, each approximately .125" 
thick with a non-woven material attached to one surface. Next, each of the slit 
backings is directly bonded using a hotmelt adhesive to either pre-coated tufted 
10 carpet or latex based bonded carpet (with or without a reinforcement material) 
and then cut into tiles. 

In accordance with at least one embodiment of the present invention, a 
cushioned carpet composite or tile is provided with a friction or adhesion 
15 enhancing backing surface, material, or composite such as a textured or 
embossed surface, a tacky surface, an adhesive surface, a magnetic sheet, 
magnetic strips, and/or the like. 

In accordance with at least one embodiment of the present invention, there is 
20 provided a foam or cushion backed carpet or flooring composite such as 6 foot 
wide cushioned broadloom, 12 foot wide cushioned broadloom, 4 foot X 8 foot 
cushioned sheets or tiles, 4 foot X 4 foot cushioned sheets or tiles, 36 inch X 
36 inch tiles, 1 meter X 1 meter tiles, rectangular tiles, shaped tiles, and the 
like. 

25 

In accordance with at least one embodiment, there is provided a residential 
carpet tile or carpet product that can preferably be installed on a residential 
floor with a substantially seamless appearance (no visible seams). There are 
several factors why seams between the installed tiles can be virtually invisible 
30 to an observer in a room: 
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1 . Substantially equal density of yam at the tile joint or seam line compared to 
the interior surface of the tile. 

2. Cutting the product with controlled depth cutting from the back that cuts 
through the carpet backing and not through the yam. Nearly 100% of the 

5 yam is preserved at the cut edge. 

3. A cut pile construction allows for controlled depth cutting. 

4. A lot of yarn that extends past the vertical plane of the tile edge allows the 
modular units to look nearly seamless immediately after installation. 

5. High twist frieze yarn a yam that wants to spill over the edge of the vertical 
10 tile plane. The liveliness of this yam and density of the carpet pile creates a 

lateral force that pushes the yam past the tile edge. 

6. A non-linear edge on a non-square shaped tile minimizes the continuous 
linear segment lengths of a tile joint. This further breaks up the tile seam 
line and makes it less noticeable to the human eye. 

15 7. An installation method that off-sets the position of the tile into a brick-like or 
Ashlar pattern also reduces the continuous linear segment length of a tile 
joints. 

BRIEF DESCRIPTION OF THE DRAWINGS 
20 Certain exemplary embodiments or examples of the present invention will be 
presented below with reference to the accompanying drawings which are 
incorporated in and which constitute a part of this specification and in which: 

FIG. 1 A is a cut-away side view of a tufted carpet with a cushioned composite 
25 structure; 

FIG. IB is a cut-away side view of a bonded carpet incorporating a cushioned 
composite structure; 
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FIG. 2 is a schematic process diagram illustrating an assembly process for 
forming a carpet construction according to one embodiment of the present 
invention; 

5 FIG. 3A is a cut-away side view of a carpet construction according to an 
embodiment of the present invention incorporating a loop pile tufted primary 
carpet surface; 

FIG. 3B is a cut-away side view of a carpet construction according to another 
10 embodiment of the present invention incorporating a cut loop or cut pile tufted 
primary carpet surface; 

FIG. 3C is a cut-away side view of a carpet construction according to still 
another embodiment of the present invention incorporating a cut pile bonded 
1 5 primary carpet surface; 

FIG. 4 is a schematic process diagram illustrating an assembly process for 
forming a carpet constaiction according to another embodiment of the present 
invention; 

20 

FIG. 5 is a schematic of a process line for assembly of a carpet construction 
according to still another embodiment of the present invention; 

FIG. 5A is a schematic of a process line for assembly of a carpet construction 
25 according to yet another embodiment of the present invention; 

FIG. 5B is a view similar to FIG. 5 and illustrating an alternative process line for 
assembly of a carpet construction according to still yet another embodiment of 
the present invention; 

30 
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FIG. 6A is a cut-away side view of an alternative embodiment of a loop pile 
tufted carpet construction having no separate adhesive pre-coat; 

FIG. 6B is a cut-avi^ay side view of an alternative embodiment of a cut pile 
5 tufted carpet construction having no separate adhesive pre-coat; 

FIG. 7A is a cut-away side view of an alternative embodiment of a loop pile 
tufted carpet construction having a reinforcement layer disposed between two 
different adhesive layers; 

10 

FIG. 7B is a cut-away side view of an altemative embodiment of a cut pile 
tufted carpet construction having a reinforcement layer disposed between two 
different adhesive layers; 

15 FIG. 7C is a cut-away side view of an altemative embodiment of a bonded 
carpet construction having a reinforcement layer disposed between two 
different adhesive layers; 

FIG. 8A is a cut-away side view of an altemative embodiment of a loop pile 
20 tufted carpet construction having a reinforcement layer disposed between two 
layers of latex adhesive; 

FIG. 8B is a cut-away side view of an altemative embodiment of a cut pile 
tufted carpet construction having a reinforcement layer disposed between two 
25 layers of latex adhesive; 

FIG. 9A is a cut-away side view of an alternative embodiment of a loop pile 
tufted carpet construction having glass reinforcement disposed across the 
underside of the primary backing; 

30 
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FIG. 9B is a cut-away side view of an alternative embodiment of a cut pile 
tufted carpet construction having glass reinforcement disposed across the 
underside of the primary backing; 

5 FIG. 10A is a cut-away side view of an alternative embodiment of a loop pile 
tufted carpet construction including a multi-component backing composite; 

FIG. 1 0B is a cut-away side view of an altemative embodiment of a cut pile 
tufted carpet construction including a multi-component backing composite; 

10 

FIG. 10C is a cut-away side view of an altemative embodiment of a bonded 
carpet construction including a multi-component backing composite; 

FIG. 11A is a cut-away side view of an alternative embodiment of a loop pile 
15 tufted carpet construction including a foam cushion with no backing; 

FIG. 118 is a cut-away side view of an alternative embodiment of a cut pile 
tufted carpet construction including a foam cushion with no backing; 

20 FIG. 11C is a cut-away side view of an altemative embodiment of a bonded 
carpet construction including a foam cushion with no backing; 

FIG. 12A is a cut-away side view of an altemative embodiment of a loop pile 
tufted carpet construction including a foam cushion with a releasable adhesive 
25 backing; 

FIG. 1 28 is a cut-away side view of an altemative embodiment of a cut pile 
tufted carpet construction including a foam cushion with a releasable adhesive 
backing; 



30 
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FIG. 12C is a cut-away side view of an alternative embodiment of a bonded 
carpet construction including a foam cushion with a releasable adhesive 
backing; 

5 FIG. 13A is a cut-away side view of an altemative embodiment of a loop pile 
tufted carpet construction including a multi-component composite backing 
including a releasable adhesive underside; 

FIG. 13B is a cut-away side view of an altemative embodiment of a cut pile 
10 tufted carpet construction including a multi-component composite backing 
including a releasable adhesive underside; 

FIG. 13C is a cut-away side view of an altemative embodiment of 'a bonded 
carpet construction including a multi-component composite backing including a 
15 releasable adhesive underside; 

FIG. 14A is a cut-away view of another embodiment of a tufted carpet 
construction with a cushioned composite structure. 

FIG. 14B is a cut-away side view of another embodiment of a bonded carpet 
20 construction incorporating a cushioned composite structure; 

FIG. 15A is a cut-away side view of still another embodiment of a tufted carpet 
construction incorporating a structure formed by the apparatus and process of 
the present invention; 

25 

FIG. 15B is a cut-away side view of still another embodiment of a bonded 
carpet construction incorporating a structure formed by the apparatus and 
process of the present invention; 
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FIG. 15C is a cut-away side view of still another embodiment of a cut pile tufted 
carpet construction incorporating a structure formed by the apparatus and 
process of the present invention; 

5 FIG. 16A is a cut-away side view of an alternative embodiment of a tufted 
carpet construction having no reinforcement layer, 

FIG. 16B is a cut-away side view of an alternative embodiment of a bonded 
carpet constmction having no reinforcement layer; 

10 

FIG. 17A is a cut-away side view of an alternative structure for a tufted carpet 
construction; 

FIG. 1 7B is a cut-away side view of an alternative structure for a bonded carpet 
15 construction; 

Figures 18A - 18D are respective alternative schematic flow diagrams of the 
production of modular carpet tiles or carpet products in accordance with 
selected embodiments of the present invention; 

20 

Figures 19 - 27. 42 - 45 and 50 are cut-away side view construction or layer 
diagrams of respective tufted and bonded carpet, composite, or tiles in 
accordance with different embodiments, examples, or aspects of the present 
invention; 

25 

Although Figures 19A and 20-27 show a tufted looped pile in the primary 
carpet and Figure 19B shows a bonded cut pile primary carpet, it is to be 
understood that a tufted or bonded looped and/or cut pile may be used and 
that the pile may be sculptured, printed, dyed, and/or the like as desired; 

30 
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Figures 28 - 30 relate to one embodiment of a process for producing a rebond 
foam sheet or pad useful in the carpet constructions of the present invention; 

FIG. 28 is a schematic illustration of the process and apparatus for fonning a 
5 rebond precursor or slurry of chips and binder; 

FIGS. 29A and 29B are respective schematic illustrations of the production of a 
rebond foam block or log from the slurry of FIG. 28; 

FIG, 30 is a schematic illustration of the production of a rebond foam sheet or 
layer in accordance with an exemplary embodiment; 

Figures 31 - 32 represent an exemplary process for assembly of a carpet 
construction from the rebond foam sheet of FIG. 30; 

FIG. 31 is a schematic representation of the production of a flame laminated 
cushion or foam composite including the foam layer of FIG. 30 in accordance 
with an exemplary embodiment of the present invention; 

FIG. 32 is a schematic illustration of an exemplary process line for assembly of 
a carpet construction including the cushion or foam composite of FIG. 31 ; 

FIG. 33 is a micrograph illustration of the cross-section of a conventional 
polyurethane foam cushion material; 

FIG. 34 is a micrograph illustration of the cross-section of a small chip size, 
polyurethane rebond foam material in accordance with at least one 
embodiment of the present invention; 

FIG. 35 is a graphical representation of the Hexapod rating comparison of 
several products; 
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Figures 36, 36A, and 37 are cut-away side views of respective alternative 
embodiments of woven and non-woven carpet or flooring constructions; 

FIG. 38 is a schematic process diagram illustration of an assembly process for 
5 fonning a carpet construction in accordance with another embodiment of the 
present invention; 

FIGS. 39 and 40 are cut-away side views of respective tufted and bonded 
carpet constructions in accordance with other selected embodiments of the 
10 present invention; 

FIG. 41 is a cut-away side view of an alternative embodiment of a tufted carpet 
construction including a composite baclcing including a magnetic sheet; 

15 FIGS. 42 and 43 are respective cut-away side and end view construction or 
layer diagrams of a tufted carpet composite or tile including a backing having 
embedded magnetic strips; 

FIGS. 44 and 45 are respective cut-away side view construction or layer 
20 diagrams of tufted carpet composrtes or tiles including a backing of a coating or 
film material; 

FIG. 46 is a photographic side view of an exemplary residential carpet tile; 

25 FIG. 47 is a photographic side view of the edge and end of the exemplary 
residential carpet tile of FIG. 46; 

FIG. 48 is a schematic top plan view of a shaped carpet tile having a double 
chevron on two opposing sides thereof; 



30 FIG. 49 is a schematic top plan view of a plurality of the shaped tile of FIG. 48 
installed with adjacent rows of tiles being offset by one-half of the tile width; 
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FIG. 50 is a cut-away side view constmction or layer diagram of one potentially 
preferred cut pile tufted composite or tile in accordance with one embodiment 
or example of the present invention; 

5 FIG. 51 is a schematic top plan view of a plurality of shaped carpet tiles with 
each tile having a single chevron on two opposing sides; 

FIG. 52 is a schematic top plan view of a plurality of shaped carpet tiles with 
each tile having a triple chevron on two opposing sides thereof; 

10 

FIG. 53 is a schematic top plan view of a plurality of shaped carpet tiles with 
each tile having a single chevron on all four sides thereof; 

FIG. 54 is a schematic top plan view of a plurality of shaped carpet tiles with 
15 each tile having a curved element on all four sides thereof; 

FIG. 55 is a schematic top plan view of a plurality of square carpet tiles 
arranged aligned (monolithically); 

20 FIG. 56 is a schematic top plan view of a plurality of square carpet tiles 
arranged in offset rows (brick or Ashlar); 

FIG. 57 is a schematic top plan view of a plurality of rectangular carpet tiles; 

25 FIG. 58 is a schematic top plan view of a plurality of triangular carpet tiles; 

FIG. 59 is a schematic top plan view of a plurality of diamond shaped carpet 
tiles; 

30 FIG. 60 is a schematic top plan view of a plurality of hexagonal shaped carpet 
tiles; 
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FIG. 61 is a schematic top plan view of another exemplary example of a 
shaped carpet tile having a double chevron on two opposing sides or ends 
thereof; 

5 FIG. 62 is a schematic top plan view of a cutting pattem of cutting the shaped 
tiles of FIGS. 48, 49 or 61 from a length of carpet composite or carpet tile 
precursor; 

FIG. 63 is a schematic top plan view of a monolithic installation of the tiles of 
10 FIGS. 48 or 61; 

FIG. 64 is a schematic top plan view of an Ashlar type installation of the tiles of 
FIGS. 48 or 61 and with edge tiles or cut tile pieces finishing out the 
installation; 

15 

FIGS. 65A and 65B relate to one embodiment of controlled depth or partial 
depth cutting of carpet tiles; 

FIG. 65A is a schematic side view illustration of an ultrasonic double-sided 
20 blade ready to engage a carpet composite that is to be cut, for example, into 
individual carpet tiles; 

FIG. 65B is a schematic side view illustration of the ultrasonic double-sided 
blade cutting through the backing of the carpet composite of FIG. 65A; 

25 

FIGS. 66A and 66B relate to an alternative embodiment of a process of 
controlled depth cutting of carpet tiles; 

FIG. 66A is a schematic side view illustration of a cutting blade such as a die 
30 blade ready to cut through the backing of a carpet composite such as a carpet 
tile precursor, and, 
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FIG. 66B is a schematic side view of the cutting blade cutting through the 
backing of the carpet composite (but not through the face yam). 

While the invention has been illustrated and will hereinafter be described and 
5 disclosed in connection with certain preferred embodiments, examples, 
practices and procedures, it is by no means intended to limit the invention to 
such specific embodiments, examples, practices and procedures. Rather it is 
intended to cover all such alternatives and modifications thereto as may fall 
within the true spirit and scope of the invention and all equivalents thereto as 
10 defined and limited only by the claims appended hereto. 

DETAILED DESCRIFnON OF PREFERRED EMBODIMENTS 

In accordance with at least one embodiment of the present invention, a 

cushioned composite or constnjction suitable for use in covering surfaces or 

15 products such as surface coverings, wall coverings and floor coverings or 
products including broadloom carpeting or flooring or modular carpet tile is 
provided. Refening to FIGS, 2, 3A, 3B and 3C of the drawings, a basic 
assembly procedure of components within a carpet construction according to 
the present invention is provided. As illustrated and according to a potentially 

20 preferred embodiment, the tufted and bonded carpet constructions 11 OA, 
11 OB, 11 DC of the present invention incorporate a layered arrangement of a 
pile forming primary carpet fabric 112 in overiying relation to a sheet of 
reinforcement material 158, which in turn is disposed in overiying relation to a 
layer of cushioning or foam 178, such as rebond foam or compressed particle 

25 foam which may include an optional backing layer 170 (FIGS. 3A, 3B, 3C) or 
multi-component backing composite (FIGS. 10A-C and 13A-C) as will be 
described further hereinafter. The optional backing layer 170 is preferably a 
woven or non-woven textile fabric of polyester, polypropylene, 
polyester/polypropylene, polyester/polypropylene/acrylic, or other appropriate 

30 fibers or blends and may contain a colorant, binder, or the like. A non-woven 
structure of about 80% polyester fiber and about 20% polypropylene fiber, 
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about 50% polyester fiber and about 50% polypropylene fiber, or about 100% 
polyester fiber may be particularly preferred depending on the face 
construction of the composite. 

5 Also, a blend of 50% polyester fiber, 20% polypropylene, and 30% acrylic 
fibers may be used. The polyester, polypropylene and/or acrylic fibers may be 
of one or more selected colors to give the backing a desired color or 
appearance. In one embodiment, the foam and backing have a similar color. 
In a particular example, the foam and/or backing have a green, blue, purple, 

10 gray, white, black, brown, or gold color. The color of the backing can be 
achieved, for example, by using a white polyester fiber and a colored acrylic 
fiber or by using colored polyester and/or polypropylene fibers. In accordance 
with another example, an amount of black polyester fibers is blended with an 
amount of white polyester fibers, an amount of colored polyester fibers, and an 

15 amount of white polypropylene fibers to form a non-woven colored backing 
material or felt having the color of the colored polyester fibers and having a 
heathered or speckled look. The respective amounts of each type or color of 
fiber are selected to give the desired color, brightness, etc. 

20 The sheet of reinforcement material 158 is preferably embedded between 
layers of adhesive 160 such as a thermoplastic adhesive or thermoset 
adhesive, preferably a hot melt adhesive or the like extending on either side of 
the sheet of reinforcement material 158 to establish a bonding relationship 
between the primary carpet fabric 112 and the cushioning or foam layer 178. 

25 As previously indicated, such layers of adhesive 160 may be either 
substantially discrete with the reinforcement material or layer 158 establishing 
a banier between such layers or the layers of adhesive 160 may be at least 
part:ially intermixed across the reinforcement material 158. In either event, due 
to the intimate bonding relationship between the reinforcement material 158 

30 and the layers of adhesive 160, the layers of adhesive 160 in combination with 
the reinforcement material 158 forms a bridging composite of substantial 
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Stability extending between the cushion or foam layer 178 and the primary 
carpet fabric 112. 

It is contemplated that the primary carpet fabric 112 may incorporate either a 
5 tufted or a bonded configuration (with loop and/or cut pile) as described in 
relation to FIGS. 1A and IB and FIGS. 3A, 3B, and 3C. It is also contemplated 
that the primary carpet 112 may take on any number of other pile forming or 
non-pile fonning constructions including by way of example only and not 
limitation, flat or textured fabrics having woven, knit, or non-woven 
10 constoictions (FIGS. 36 - 37). 

According to one potentially preferred embodiment, the primary carpet fabric 
112 preferably includes a plurality of pile-forming yams projecting outwardly 
from one side of a primary base. If the primary carpet 112 used in the present 

15 invention is a tufted carpet as illustrated in FIGS. 3A and 38, its configuration 
will preferably conform substantially to that of the primary carpet 12 illustrated 
in FIG. 1A, with the difference that the pile forming yarns 121 of the 
embodiment shown in FIG. 38 have undergone a tip shearing or loop cutting 
operation to yield a cut pile constmction. If the primary carpet 112 used in the 

20 present invention is a bonded product as illustrated in FIG. 3C, its configuration 
will preferably be that of the bonded primary carpet 12 illustrated in FIG. 18. It 
is contemplated that the primary carpet may include one or more backing or 
base layers. 

25 Although certain embodiments are preferred, it is to be understood that the 
primary carpet fabric 12 may have different embodiments, and the component 
stmcture of the primary carpet fabric 112 is not limited. Rather it is intended 
that any primary carpet fabric having a pile forming portion and a primary base 
or backing may be utilized as the primary carpet fabric. By "primary base" is 

30 meant any single layer or composite structure including, inter alia, the 
commonly used layered composite of primary backing 22 and latex pre-coat 24 
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previously described in relation to the tufted product (FIG. 1A) and the 
adhesive layer 36 with reinforcement substrate 38 previously described in 
relation to the bonded product (FIG. 1B). As will be appreciated, the use of 
polyester or a stabilized material in the primary base structure may be 
5 desirable due to the eventual heat curing such structure may undergo. Other 
embodiments as may occur to those of skill in the art may, of course, also be 
utilized. For example, in the bonded product, the pile forming yams can be 
heat tacked to the substrate 38 as described in U. S. Patent No. 5,443,881 
(hereby incorporated by reference herein) to permit simplified construction of a 

10 primary carpet Alternative embodiments including those disclosed in U.S. Pat. 
No. 4,576,665 to Machell (incorporated by reference) may likewise be utilized. 
For example, it is contemplated that specialized primary backings such as non- 
woven structures comprising fiberglass sandwiched between layers of 
polyester may be utilized in the primary tufted carpet to impart the desired 

15 properties relating to stability thereby potentially reducing or even eliminating 
the need for the secondary backing or the latex pre-coat presently utilized in 
the manner to be described further hereinafter. Alternative primary backing or 
tufting substrate embodiments are described, for example, in pending U.S. 
Patent Application Serial No. 10/098,053, filed March 12, 2002 (hereby 

20 incorporated by reference herein). In particular, a possibly preferred primary 
backing or tufting substrate comprises a multi-component structure of a woven 
layer, a non-woven material needle punched through the woven layer, with at 
least a portion of the non-woven material being a low melt material which when 
subjected to calendering (pressure and heat) melts and fuses the non-woven 

25 and woven materials to form an enhanced primary backing. In accordance 
with one particular example, the woven layer is a woven polypropylene, the 
non-woven material is polyester, and the low melt material is low melt 
polyester. In accordance with one very specific example, a ratio of 30% by 
weight low melt polyester fiber and 70% by weight polyester fibers is preferred. 

30 Moreover, it is contemplated that if a pre-coat is to be utilized, it may be added 
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directly in-line in an operation prior to any adhesive bonding operation (FIG. 
5A). 

With regard to one embodiment, in the tufted carpet construction 11 OA of the 
5 present invention (FIG. 3A). the primary carpet fabric 112 preferably comprises 
a loop pile layer of pile-forming yarns 120 tufted into a primary backing 122 as 
is well known and held in place by a pre-coat layer 124 of a bonding material or 
adhesive such as latex, a hot melt adhesive or a urethane based adhesive. It 
is contemplated that the pre-coat layer 124 may be applied to the primary 

10 backing 122 either in a preliminary processing step during formation of the 
primary carpet fabric 112 or may be added in-line during formation of the 
cushioned carpet construction in a manner to be described further hereinafter 
in reference to FIG. 5A. The primary carpet fabric 112 may be steamed and/or 
heated after addition of the pre-coat layer 124 to facilitate subsequent printing 

15 operations, such as direct or indirect jet dying or printing, and/or if desired to 
reduce stresses. Further, the primary carpet fabric 112 may be printed or dyed 
prior to addition of the reinforcement material 158 and/or layer of cushioning 
material or foam 1 78. 

20 Many techniques have been developed for patterning or coloring substrates, 
notably absorbent substrates, and particulariy textile substrates. With the 
development of the electronic computer, such techniques have included the 
use of individually addressable dye applicators, under computer control, that 
are capable of dispensing a pre-determined, and in some cases, variable, 

25 quantity of a dye or liquid colorant to a specifically identified area or pixel on a 
substrate surface. Such techniques have been disclosed in, for example, U.S. 
Patent Nos. 4,1 16,626, 5,136, 520, 6,142.481, and 5.208,592. the teachings of 
which are hereby incorporated by reference. 

30 In the devices and techniques described in the above-referenced U.S. patents, 
the pattern is defined in terms of pixels, and individual colorants, or 



wo 03/008701 



PCT/US02/22854 



40 

combinations of colorants, are assigned to each pixel in order to impart the 
desired color to that corresponding pixel or pixel-sized area on the substrate. 
The application of such colorants to specific pixels is achieved through the use 
of hundreds of individual dye applicators, mounted along the length of color 
5 bars that are positioned across the path of the moving substrate to be 
patterned. Each applicator in a given color bar is supplied with colorant from 
the same colorant reservoir, with different anciys being supplied from different 
reservoirs, typically containing different colorants. By generating applicator 
actuation instructions that accommodate the position of the applicator along 
10 the length of the color bar and the position of the color bar relative to the 
position of the target pixel on the moving substrate, any available colorant from 
any color bar may be applied to any pixel within the pattern area on the 
substrate, as may be required by the specific pattern being reproduced. 

15 It is contemplated that other arrangements or techniques for systematically 
applying various colorants to a substrate surface in accordance with pattem 
data, such as, for example, having one or more sets of colorant applicators that 
are moved or indexed across the face of a relatively stationary or intemiittently 
indexed substrate, may also employ the teachings herein. 

20 

The two basic primary backing constructions are woven polypropylene and 
non-woven polyester. Each material may have a variety of construction 
characteristics engineered for a specific end use. According to one potentially 
prefen-ed embodiment, the preferred primary backing material 122 of FIG. 3A 
25 is 20 pick per inch, woven polypropylene, with needle punched nylon fleece. 

According to another possibly prefenred primary backing or tufting substrate 
embodiment, the primary backing 122 is a fused multi-component stmcture of 
a woven layer and a non-woven material needle punched through the woven 
30 layer, with at least a portion of the non-woven material being a low melt or 
binder material which when subjected to calendering (pressure and heat) melts 
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and fuses the non-woven and woven materials to fomn an enhanced stability 
primary backing, in accordance with one particular example, the woven layer 
is a woven polypropylene, the non-woven material is polyester, and the low 
melt material is low melt or co-polyester. In accordance with one very specific 
5 example, a ratio of 30% by weight low melt polyester fiber and 70% by weight 
polyester fiber is preferred. The weight percent range of low-melt or binder 
material may range from about 10% - 100% by weight of the non-woven, 
preferably 10% - 70%, most preferably 10% - 40%. The non-woven material 
may be any natural or synthetic fiber or blend thereof. For example, the non- 
10 woven may be polyester, recycled polyester, polypropylene, stabilized 
polypropylene, acrylic, nylon (polyamide), bi-component polyester, bi- 
component nylon, and blends or combinations thereof. If the non-woven 
material is a polypropylene or stabilized polypropylene, then no additional low 
melt material is needed. 

15 

The low melt material may be any synthetic material or fiber or blend that has a 
melting point below the calendering temperature and will adhere to the 
adjacent fibers. For example, the binder or low melt material may be polyester, 
co-polyester, polypropylene, polypropylene that has been chemically enhanced 

20 to raise the melt temperature, . bi^xDmponent polyester, bi-component nylon, 
polyethylene, nylon, low melt nylon web, powder binder, chemical binder, 
extmded polypropylene web, and combinations or blends thereof. The woven 
material may be any natural or synthetic material or fiber or blend which serves 
as a tufting base in combination with the non-woven and low melt materials. 

25 For example, the woven material may be polypropylene, stabilized 
polypropylene, flat ribbon yam (tape) polypropylene, polyester, polyester 
knitted scrim, polypropylene woven scrim, recycled polyester, and blends or 
combinations thereof. 

30 In accordance with at least one example, the woven layer or material may have 
a pick range of from about 6 X 6 to 30 X 30. preferably from about 10 X 10 to 
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24 X 22, the non-woven material may have a weight range of about 1 - 6 
oz./sq. yd., with a low melt or binder content of about 10 - 100% by weight. 
Such enhanced primary backing materials and production methods are 
described in above-mentioned patent application Serial No. 10/098,053 
5 incorporated by reference herein. 

In accordance with a particular exemplary embodiment, an enhanced primary 
backing having an overall thickness of about 0.017 inches and weight of about 
5.03 oz./sq. yd. and a woven polypropylene tape layer (28 X 1 1 pick, 24 X 1 1 

10 pick, 18X11 pick, or 13 X 1 1 pick), a non-woven material of blended, needled, 
and fused thereto polyester and low-melt polyester fibers (50% by weight 
natural polyester fibers 2-1/2 denier, 20% black polyester fibers 4 denier, and 
30% low melt polyester 3 denier) is fonmed by placing the non-woven material 
over the woven layer, needle punching the non-woven material to the woven 

15 layer (a small amount of the non-woven goes through the non-woven layer) 
and then calendering the composite on both sides (at a temperature of about 
320*'F top roller, 280°F bottom roller with roller pressures of about 85 pll) to 
fuse the non-woven material and woven layer. This fused, enhanced stability 
primary backing is less likely to fray when cut, does not harm the tufting yam, 

20 provides dimensional stability, better tuft lock, and may be used in carpet, 
broadloom, roll product, carpet tiles, area rugs, mats, and the like. 

With regard to another embodiment, in the cut pile tufted carpet constmction 
11 OB of the present invention (FIG. 3B), the primary carpet fabric 112 

25 preferably comprises a loop pile layer of pile-forming yams' tufted into a primary 
backing 122 as is well known and held in place by a pre-coat layer 124 of a 
bonding material such as latex, a hot melt adhesive or a urethane based 
adhesive. The pile forming yarns are subjected to a tip shearing or loop cutting 
operation to yield the cut pile yams 121 and cut pile construction as shown. It 

30 is contemplated that the pre-coat layer 124 may be applied to the primary 
backing 122 either in a preliminary processing step during fomiation of the 
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primary carpet fabric 112 or may be added in-line during formation of the 
cushioned carpet construction in a manner to be described further hereinafter 
in reference to FIG. 5A. The primary carpet fabric 112 may be steamed and/or 
heated after addition of the pre-coat layer 124 to facilitate subsequent printing 
5 operations, such as direct or indirect jet dying or printing, and/or if desired to 
reduce stresses. 

In accordance with a preferred embodiment of the present invention, the carpet 
yam 120, 121. or 134 of carpet products 11 OA, 11 OB, and 110C, respectively, 

10 is capable of being dyed or printed, such as jet dyed, flood dyed, rotary printed, 
or the like, by, for example, using a Millitron® jet dye machine marketed by 
Milliken & Company of LaGrange, Georgia, and can either be dyed in 
broadloom form or in tile form. Also, it is preferred that the complete carpet 
products or carpet tiles 1 1 0A, 1 1 0B and 1 1OC of FIGS. 3A - 3C are capable of 

15 being jet dyed, rotary printed, or the like in broadloom or tile form without 
destroying the carpet product or tile. For example, the carpet product or tile is 
preferably capable of withstanding the rigors of a jet dye process including 
dyeing, steaming, washing, drying, and the like. Consequently, the preferred 
carpet product or tile can withstand heat and humidity changes, and the yarn 

20 can be dyed or printed. For example, the yam may be white, light colored, 
such as off white or light beige, yam dyed, solution dyed, or the like (see FIGS, 
18A-18D). 

In the bonded carpet construction HOC of the present invention (FIG. 3C), the 
25 primary carpet fabric. 112 preferably comprises a plurality of cut pile yams 1 34 
implanted in an adhesive 136 such as a latex or hot melt adhesive which is 
laminated to a reinforcement or substrate layer 138 of a woven or non-woven 
material including fiberglass, nylon, polyester or polypropylene. It is 
contemplated that this substrate layer 138 may be pre-coated with latex or 
30 other thermoplastic or thermoset materials or polymers to permit melting 
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adhesion with the cut pile yarns 134 upon the application of heat, thereby 
potentially reducing or eliminating the need for the adhesive 136. 

The yams 120, 121, and 134 may be either spun or filament yams and are 
preferably formed from a polyamide polymer such as nylon 6 staple, nylon 6 
5 filament, nylon 6,6 staple, or nylon 6,6 filament, available from companies like 
DuPont in Wilmington, Delaware or Solatia Fibers of St Louis, Missouri, 
although other suitable natural or synthetic yams or blends may likewise be 
employed as will be recognized by those of skill in the art. By way of example 
only and not limitation, other materials, which might be used, include polyester 

10 staple or filament, polyethylene terephthalate (PET), and polybutylene 
terephthalate (PBT), polyolefins, such as polyethylene and polypropylene 
staple or filament, rayon, polyvinyl polymers such as polyacrylonitrile, wool, and 
blends thereof. A variety of deniers, plies, twist levels, air entanglement, and 
heatset characteristics can be used to construct the yam. Potentially preferred 

15 materials include nylon 6,6, filament, 1360 denier, 1 ply, no twist, no 
entanglement, and no heatset; nylon 6,6 , staple, 3.15 cotton count, 2 ply, 
twisted, and heat set; nylon 6,6, mixed filament with a total yarn denier of about 
1360; nylon 6,6, mixed filament with a total yam denier of about 2400; and 
nylon 6,6, spun fiber with a cotton count of about 1.8 cc. and 2 ply. 

20 Although it is preferred that the yam (or fiber) be a white or light color to 
facilitate injection dyeing or printing thereof, it is to be understood that the yam 
may be of any nature and color such as solution dyed, naturally colored, and 
the like, and be adapted for dye injection printing, screen printing, transfer 
printing, graphics tufting, weaving, knitting, and/or tfie like. 

25 According to one embodiment, the face weight of the yam across the carpet 
will be less than about 20 ounces per square yard and will more preferably be 
not greater than about 15 ounces per square yard and will most preferably be 
not greater than about 12 ounces per square yard. It is believed that the use of 
no twist yam of sufficient denier (in the range of about lOOOd to 1400d) in non- 
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heatset form may facilitate the achievement of plush coverage even at such 
relatively low face weights due to bulking which takes place during subsequent 
dying and steaming operations. This is especially true of the low face weight 
loop pile construction described in previously mentioned published U.S. Patent 
5 Application 20020034606. 

According to another embodiment, the face weight of the yams across the 
carpet will be in the range of about 20 to 60 ounces per square yard and will 
preferably be in the range of about 20 to 40 ounces per square yard. 

10 In accordance with another exemplary embodiment, the primary carpet fabric 
has a modern residential face such as a fneze cut pile, a saxony cut pile, a 
loop pile, a Berber loop pile, or the like. This is especially prefen^ed for 
residential carpet tiles or roll product (carpet tile material in long 3, 6, or 12 foot 
wide roils that can be cut to length). 

15 

In the tufted product, the adhesive pre-coat 124 is preferably styrene butadiene 
rubber (SBR) or latex but other suitable materials such as styrene acrylate, 
polyvinyl chloride (PVC), ethylene vinyl acetate (EVA), acrylic, and hot melt 
adhesives such as bitumen, polyurethane, polyester, polyamide, EVA, or 

20 asphalt based hot melt adhesives or blends thereof may likewise be utilized. 
As will be described further hereinafter, in the event that a hot melt adhesive is 
utilized, it is contemplated that a reinforcement material such as a fiberglass, 
nylon or polyester scrim woven or non-woven can be directly attached to forni a 
composite laminate without the use of additional adhesive layers. Moreover, it 

25 is contemplated that the adhesive pre*coat 124 may be entirely eliminated in 
the tufted product if the loop pile 120 is tufted in suitably stable relation to the 
primary backing 122 thereby yielding a composite structure as illustrated in 
FIGS. 6A and 68. 

It is contemplated that a carpet construction according to the present invention 
30 including either a tufted or a bonded pile forming primary carpet fabric 112 may 
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be adjoined to an underiying sheet, mat or layer of reinforcement material 158 
by one or more layers of a resilient polymeric adhesive material 160. The 
polymeric adhesive material 160 may be of either a thermoplastic or a 
themiosetting composition. Hot melt materials may be particulariy preferred. 
5 By way of example only and not limitation, useful hot melts may include 
bitumen, polyolefin-based thermoplastics. One potentially preferred hot melt 
material is polyolefin based thermoplastic. Useful thermosetting adhesives 
may include polyurethanes. It is contemplated that the total mass of hot melt 
adhesive utilized within both layers adjacent the reinforcement material will 
10 preferably be in the range of about 20 to about 100 ounces per square yard of 
carpet and will more preferably be present at a level of about 35 to about 90 
ounces per square yard of fabric. 

The reinforcement material 158 preferably serves to enhance dimensional 
15 stability across the carpet construction to substantially prevent the various 
layers from undergoing disproportionate dimensional change as the carpet 
construction is subjected to compressive forces during use and temperature or 
humidity changes during use and/or processing. The reinforcement material is 
preferably a sheet, mat or tissue incorporating multiple fiberglass (glass) fibers 
20 entangled in a non-woven construction such as a 2 oz/yd^ construction and 
may be held together by one or more binders such as an acrylic binder or 
modified acrylic binder. Such a construction is believed to provide dimensional 
stability and substantially uniform load bearing characteristics in all directions, 
which may be beneficial in some instances. Other materials as may be utilized 
25 include glass scrim materials as well as woven or non-woven textile materials 
such as polyester or nylon. The reinforcement material 158 along with primary 
backing 122. and secondary backing 170 provide a carpet product, composite 
or tile which is stabilized and does not suffer from substantial bow, bias, skew, 
cup, or curi, 

30 Although it is prefen-ed that the carpet constaiction, roll product, or carpet tile 
of the present invention be dimensionally stable, it is also preferred that the 
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carpet cxinstruction have some flexibility, bendability, or rollability. For 
example, it is preferred that the carpet tile can bend or flex without breaking as 
an installer runs a tile up against a wall, bends it in the corner of the floor and 
wall, and cuts or trims it with a razor knife. Some flexibility not only helps with 
5 installation of the tiles or construction, but also allows the product to go around 
comers, on stairs, up and down inclines, over flooring surface abnormalities, 
switch plates, wires, cables, and the like. Further, some flexibility or give 
allows the carpet composite to be rolled as 6' or 12' wide attached cushion 
broadloom (roll product) rather than cut into carpet tiles or prior to being cut 
10 into tiles. Still further, some flexibility or give helps keep the tiles from popping 
out of place if installed without adhesives. 

As illustrated in FIGS. 2, 3A, 3B and 3C, the polymeric adhesive material 160 
is preferably disposed in covering relation on either side of the reinforcement 

15 material 158. It is contemplated that such an embedded relation may be 
achieved by any number of manual or automated techniques. By way of 
example only, and not limitation, one such technique as may be employed is 
the direct application of the adhesive material 160 to each side of the 
reinforcement material 158 preceding insertion between the layer of cushioning 

20 or foam 178 and the primary carpet fabric 112. Of course it is contemplated 
that such application may be conducted by any appropriate means as may be 
known to those of skill in the art including by way of example only and not 
limitation, spray coating, dip coating, roll coating, or manual application. 
However, notwithstanding the actual application mechanism as may be utilized, 

25 it is contemplated that the adhesive material 160 will extend in covering relation 
away from each side of the reinforcement material 158. In this regard, it is 
contemplated that the adhesive material will preferably perfomn the dual 
functions of securing the reinforcement material 158 in place while 
simultaneously forming a bonding bridge between the underside of the primary 

30 carpet fabric 112 and the upper surface of the cushion or foam layer 178. 
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According to a simplified processing arrangement as illustrated in FIG. 2, a 
prefonned layer of. for example, polyurethane rebond foam or compressed 
particle foam 178 either with or without a backing layer 170 (FIGS. 3A and 3B) 
or a multi-component backing composite (FIGS. 10A-C) is conveyed along a 
6 travel path to a first mating calender 191 for joinder to, for example, a non- 
woven sheet of glass tissue, reinforcement material 158 which has been 
covered on its underside with a lower coating of hot melt polymeric adhesive 
material 160 at a first coating station 192. An additional upper coating of hot 
melt polymeric adhesive 160 is thereafter applied across the upper surface of 

10 the reinforcement material 158 (or the lower suri'ace of carpet fabric 1 12) at a 
second coating station 193. Due to the high surface area and relatively porous 
nature of the non-woven reinforcement material, the polymeric adhesive 160 
may extend at least partially through the reinforcement material while at the 
same time establishing a stable mechanical bond therewith. A preformed pile 

15 fomriing primary carpet fabric 1 12 as previously described is thereafter applied 
in overiying relation to the coated reinforcement material 158 at a second 
mating calender 194 such that the polymeric adhesive material 160 establishes 
a bond extending between the cushion or foam layer 178 and the underside of 
the primary carpet fabric 112. The resulting constnjction may be heated or 

20 cured at 198 and is substantially as illustrated in FIGS. 3A, 3B or 3C (or 6A - 
9B, 11A - 12C, 14A -148, or 37). In accordance with a preferred embodiment, 
the backing 170 is adhered to foam 178 by flame lamination as shown in FIG. 
31 (the felt is flame laminated to one side of the rebond foam sheet or layer). 
By adding another coating station and mating calendar, for example, upstream 

26 of foam 178 being joined to reinforcement material 158, another layer of 
adhesive (1071, 1371, hot melt tie-coat) can be used to attach a backing 
material or composite to the bottom of the foam 178 (FIGS. 10A - IOC, 13A - 
13C, 23, 41,42, or 43). 

As described in U.S. Patent Nos. 5,312,888; 5,817,703; 5.880,165; and 
30 6,136,870 (hereby incorporated by reference) rebond foam or rebond 
polyurethane foam is known In the art of Isocyanate-based polymeric foams. 



wo 03/008701 



PCT/US02/22854 



49 

Specifically, it is known to mix pieces of foam with a binder which serves to 
bond the pieces to one another. Rebonding technology has been used for a 
number of years to recycle, inter alia, polyurethane foams. Generally, a large 
chip or chunk size, low density, non-uniform density, rather frangible, thick, 
5 rebonded polyurethane foam product has been used as a separate, relatively 
thick, broadloom carpet underlayment or pad, and in specific seating and 
cushioning applications. Given the non-uniform and fragile nature as well as 
prior applications for such rebond foam, it is not surprising that these foams 
have not been used in cushion back carpet tile or preformed, attached cushion 
10 broadloom applications. 

Polymer foams, particularly flexible polymer foams, can be fabricated into 
sheets, pads, blocks, or objects having useful shapes. For example, flexible 
foams can be molded or machined into shapes useful for preparing automobile 
15 seats, bedding, and the like. Flexible foams can be used in carpet and 
fumiture production, as well as in the manufacture of toys and the like. 

However, in processes for preparing foam sheets, pads, blocks, or shaped 
polymer foams, waste foam can be produced. The waste foam can be from 
20 the fabricating process and represent the area/volume of the foam removed 
from the starting block stock (or loaf) such as the crust to form the shaped 
foam object. The waste foam can also be the crust, trimmings, scraps, or off- 
specification products which are occasionally produced in some fabricating 
processes. 

25 

Whatever its source, waste foam production is usually undesirable. The waste 
foam can represent materials which must be discarded and not sold. In some 
areas, landfill space has become scarce and the cost of disposing of waste 
foam has become very high. 



30 
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There have been efforts to recycle or re^jse waste foam production, 
particularly waste, trim and scrap from the production of flexible foams. 
Flexible polyurethane foam scrap can be chopped or chipped and then coated 
with a binder consisting of a polyisocyanate prepolymer having isocyanate 
5 functionality and a catalyst. The coated, chopped foam is compressed and 
then treated with steam to cure the binder to form a rebond foam sheet or other 
shape. 

In. another process for recycling or using flexible polyurethane foam waste, the 
10 flexible foam waste is cryogenically ground and blended back into the 
formulation used to prepare it. The ground flexible foam can be used at a level 
of about 20 percent within the polyol component of the polyurethane foam 
formulation. 

15 In accordance with the present invention, it is prefen-ed to use at least about 
10-90% recycled foam or rebond foam containing at least about 10-100% 
recycled foam chips, chunks, pieces, grounds, particles, or the like and a 
binder, adhesive, or prepolymer (and one or more additives) to produce a 
cushioned carpet composite or carpet tile having at least about 10-100% 

20 recycled foam or cushion content (especially post Industrial reclaimed foam or 
cushion content) in the foam or cushion layer thereof. 



With reference to FIGS. 28 - 30 of the drawings and in accordance with one 
embodiment of the present invention, it is preferred to use a small chip size, 

25 relatively high density, sturdy, thin rebond foam material formed by a process 
of shredding or grinding foam materials such as foam scrap or waste in a foam 
shredder to form foam chips, crumbs, or particles which are fed to one or more 
storage hoppers (different densities, colors, or types of foam chips can be 
stored in respective hoppers). The foam chips are fed from the hoppers to a 

30 blend tank wherein different colors, densities, and/or types of chips are 
blended and mixed with one or more binders, adhesives, prepolymers, and/or 
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additives from one or more reactors or tanks to form a blended, mixed, chip 
and binder slurry (for example about 85% chips, 15% binder). The sluny is fed 
to a large compression cylinder or vessel, is compressed (for example 2:1 - 
4:1) and treated with heat and steam to set or cure the rebond foam in its 
5 compressed state (compressed particle foam). After cooling, the rebond foam 
log or block is removed from the cylinder and mounted in a peeling or slicing 
apparatus having a band knife or other blade or device for cutting, slitting or 
peeling a rebond foam sheet or pad from the exterior of the log or roll. 

10 With reference to FIGS. 31, 32 and 38, the rebond foam sheet may have one 
or more materials laminated to the top and/or bottom surface thereof (e.g. 
glass mat and/or felt) to form a foam or cushion composite which is laminated 
or attached to at least a carpet or tile material or face to form a carpet 
composite or product. 

15 

In accordance with the present invention, it is preferred to use a rebond foam 
having a backing, such as a scrim, woven or non-woven material on at least 
one surface. 

20 In accordance with the present invention, it is preferred to use a rebond foam 
or polyurethane rebond foam with a density of about 1 to 25 lbs per cubic foot, 
more preferably about 3-22 lbs. per cubic foot, still more preferably 6-13 lbs. 
per cubic foot, and most preferably 8-12 lbs. per cubic foot; a thickness of 
about 1-30 mm, more preferably about 2-21 mm, and most preferably about 

25 2 - 12 mm; a rebond chip size (uncompressed chip size) of about 2-25 mm, 
more preferably about 5-15 mm, most preferably about 7-10 mm round or 
square hole mesh; and. a backing material or backing composite on at least 
one side thereof. 

By way of another example, as illustrated in FIG. 4, it is contemplated that a 
30 preformed reinforcement material composite 159 including a pre-applied 
adhesive such as a hot melt coating on one or both sides may be laminated to 
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a preformed rebond foam layer 178 and primary carpet fabric 112 by heating 
the upper and lower surfaces of the composite 159 with heating elements 195 
such as a flame 196 or the like and pressing the three preformed materials 
112, 159, 178 together. If desired, heat may be applied to the resulting 
5 construction or composite at 197 to form a product such as shown in, for 
example, FIGS. 3A - 3C, 6A - 14B, and 23). 

As previously indicated, due to the relatively porous nature of the reinforcement 
material 158, it is contemplated that the hot melt adhesive 160 may be pressed 
10 through such material. Thus, it is contemplated that the first coating station 
192 in FIG. 2 may be replaced with a forced spray, roll or the like if desired to 
deposit hot melt adhesive 160 across both sides of the reinforcement material 
158 prior to lamination. 

15 While the carpet constmction according to the present invention may be 
formed utilizing the eloquently simple assembly or lamination processes as 
illustrated and described above in relation to FIGS. 2, 4, 31, 32, and 38, it is 
contemplated that a degree of efficiency may be realized by utilizing in-situ or 
in-line processes for fomiation thereof. Refening to FIGS. 5, 17A, and 17B 

20 according to one exemplary in-line process, a primary carpet fabric 112, with or 
without a pre-coat undertayer, is conveyed by means of a plurality of rolls 
through an accumulator 150 to a reinforcement bonding unit 155. 
Simultaneously with the conveyance of the primary carpet fabric 112 to the 
reinforcement bonding unit 155, a sheet of reinforcement material 158 is 

25 likewise conveyed to the reinforcement bonding unit 155. The reinforcement 
material 158 is preferably fiberglass non-woven material such as a 2,0 oz/yd^ 
fiberglass containing a urea formaldehyde binder, acrylic binder or the like 
although alternative materials may include by way of example only, woven 
glass, woven polyester, non-woven glass, and non-woven polyester. 
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At the reinforcement bonding unit 155, an adhesive material 160 such as a hot 
melt polymeric adhesive is preferably applied to at least the top surface of the 
reinforcement material 158 by means of a film coater or other such unit as are 
well known. The coated reinforcement material 158 and the primary carpet 
5 fabric 112 are thereafter preferably passed in mating relation between joining 
members such as rolls 163, 165, thereby bonding the coated reinforcement 
material 158 to the underside of the primary carpet fabric 112. That is, the 
reinforcement material 158 is bonded on the side of the primary carpet fabric 
112 from which the pile forming yams do not project. The bonding of the 

10 reinforcement material 158 to the underside of the primary carpet fabric 
produces a stabilized preliminary composite 166 to the underside of which 
another coating of adhesive material 160 is applied at a coating station 179 to 
substantially enclose the reinforcement material 158 within such adhesive 
material and to form a stabilized intermediate composite 167 which is 

15 thereafter laid into an adhesive, hotmelt, or a polyurethane-forming 
composition layer 180 on top of a preformed rebond foam layer 178 or directly 
onto the bare top suri'ace of the foam layer 178 as described below. 

Although the reinforcement bonding unit 155 is illustrated as incorporating a 
20 film coater, and the coating station 179 is illustrated as incorporating a vertical 
application roll, it is to be understood that any number of alternative means 
such as spray coaters, blade coaters, dip coaters, or the like may also be 
utilized. By way of example only, and not limitation several alternative means 
for the application of adhesive 160 are disclosed in U.S. Pat. No. 4,576,665 to 
25 Machell. 

According to a potentially preferred practice, while the preliminary composite 
166 is being formed, a preformed rebond foam layer, composite, or sheet 178 
is passed through a polymer application unit 175 which preferably includes a 
30 polymer discharge unit 176 and a doctor blade 177. The foam layer 178 is 
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coated with an adhesive or polymer 180 such as a polyurethane-forming 
composition as disclosed more fully below. 

In one preferred embodiment, the preformed foam layer 178 may include a 
5 backing material 170 such as woven or non-woven about 10% to 100% 
polyester/90%-0% polypropylene, preferably about 50% polyester/ 5070 
polypropylene non-woven fibrous material or felt such as is available from 
Synthetic Industries of Ringold, Georgia and which may contain a colorant or 
binder such as acrylic binder. While this represents the backing material of 

10 preference, it is to be understood that any number of alternative compositions 
or composites may likewise be utilized as dictated by requirements regarding 
shrinkage and installation. The commonly used secondary backing materials 
include non-woven polyester, non-woven polyester and polypropylene blends, 
or woven polypropylene. By way of example only, in instances where very little 

15 or no shrinkage may be tolerated, the backing material may be up to 100% 
polyester. Further, while a non-woven backing material may be preferred, it is 
contemplated that either woven or non-woven constructions may be utilized as 
can materials other than the polyester/polypropylene mix such as acrylic, nylon, 
fiberglass, and the like. 

20 

As indicated, in the prefemed practice, the polymer application unit 175 applies 
a deposit of a polymer 180 on the top of the cushion or foam layer 178 (FIGS. 
5, 5A, 17A, 17B) after which the height of the polymer layer is doctored to a 
desired level. In the pretended practice, the polymer applied is a polyurethane- 

25 forming composition based on a so-called soft segment pre-polymer of MDI 
(diphenylmethane diisocyanate) or an MDI derivative. The polyurethane- 
forming composition also preferably incorporates a silicone surfactant to 
improve both the frothability and stability of the polyurethane layer or "puddle" 
180 which is spread across the surface of the prefonned foam layer 178. 

30 The foam density of the preformed foam layer 178 is preferably in the range of 
about 1-25 lbs. per cubit foot, preferably about 6 to about 20 lbs. per cubic 
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foot with a thickness of about 0.04 to about 1 .5 inches, preferably about 0.04 to 
about 0.5 inches. According to one potentially preferred arrangement, the 
foam density is about 16 lbs. per cubic foot or less with a thickness of about 

0. 06 inches although it is contemplated that such levels may vary greatly 
5 depending upon desired product characteristics. 

It is contemplated that the material forming the layer 180 and the foam or 
rebond cushion 178 may be the subject of a broad range of altematives. By 
way of example only and not limitation, at least five options or examples of the 
10 layer 180 and/or foam cushion material 178 are believed to be viable to yield 
commercially acceptable foam products using virgin polyurethane and/or 
recycled polyurethane chips, chunks, granules, etc. 

1 . Use of standard filled Polyurethane system as the virgin and/or rebond 
polyurethane. One polyurethane foam contains 110 parts of filler and is 

15 applied at a density of about 1 5 Ibs/cu. ft. If the thickness is in the range 

of .04 - .12 and we determine polymer weight only, using the density 
and filler levels above, the weight range of the polymer would be 4.32 
oz/sq yd to 12.96 oz/sq yd. The density can be lowered by lowering the 
amount of filler. 

20 

2. A second option which would also work for the virgin and/or rebond 
polyurethane would be to increase the filler levels to 190 and reduce the 
density to 13 Ibs/cu. ft. At the same thickness limits the polymer 
weights would then be 2.72 - 8.24 oz/sq. yd. 

25 

3. A third option for the virgin and/or rebond polyurethane would be to use 
an unfilled polyurethane (Prime urethane) system. High densities such 
as above are not possible with prime however, they perform because of 
the wall stmcture and the fact that no filler is present. If we consider a 

30 prime to be at 6 Ibs/cu. ft. applied at the thickness limits above the 

polymer weight would be 2.88 - 8.64 oz/sq. yd. 
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4. A fourth option for the virgin and/or rebond polyurethane is also 
possible. Textile Rubber has a polyurethane system available under the 
trade designation KANGAHIDE which has only 15 parts of a filler 
5 material and is applied at 6 - 9 Ibs/cu. ft. density, if a polymer calculation 

is again made at the described thickness limits it would be 4.3 - 13.02 
oz/sq. yd. 



5. A fifth option is to use a medium density or hybrid foam fomied of 
10 mechanically frothed and chemically blown polyurethane foams. Such a 

mechanically frothed and chemically blown polyurethane foam is 
described, for example, in U.S. Patent No. 6,372,810 hereby 
incorporated by reference herein. 



15 Although the above examples have to do with polyurethane, a water based 
foam system can also be used. For example, the foam may be an SBR foam. 
Although a polyurethane rebond foam or compressed particle foam (fornied of 
compressible particles, chips, crumbs, etc.) is prefen^ed, it is undi3rstood that 
other compressible particles made from other foams (open cell, closed cell) or 

20 materials such as SBR foam, PVC foam, polyethylene foam, cork, rubber, 
crumb mbber, and/or the like may be used. 



A potentially preferred polyurethane-forming composition for use as the 
polymer 180 and the virgin and/or rebond polyurethane chips in the rebond 

25 foam 178 of the present invention is disclosed in U.S. Pat. No. 5,104,693 to 
Jenkines the teachings of which are incorporated herein by reference. 
Specifically, the prefenred polyurethane-fomning composition which is used as 
the virgin and/or rebond polyurethane in the rebond foam and/or which is 
applied across the surface of the foam layer 178 includes: 

30 A. At least one isocyanate-reactive material having an average equivalent 
weight of about 1 000 to about 5000; 
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B. An effective amount of blowing agent; and 

C. A polyisocyanate in an amount to provide an isocyanate index of 
5 between about 90 and about 130, wherein at least 30 percent by weight 

of such polyisocyanate is a soft segment pre-polymer reaction product 
of a stoichiometric excess of diphenylmethane diisocyanate (MDI) or a 
derivative thereof and an isocyanate-reactive organic polymer having an 
equivalent weight of from about 500 to about 5,000 and wherein the 
10 prepolymer has an NCO content of about 10 to about 30 percent by 

weight. 

The poiyurethane-forming composition also preferably contains a silicone 
surfactant to improve frothability and stability in the form of an Organo-silicone 

15 polymer such as are disclosed generally in U.S. Pat No. 4,022,941 to Prokai et 
aL the teachings of which are incorporated herein by reference. Specifically, 
the preferred surfactant is preferably a linear siloxane-polyoxyalkylene (AB) 
block copolymer and specifically a polyalkyleneoxidemethylsiloxane copolymer. 
One such silicone surfactant which is particularly useful is available under the 

20 trade designation L-5614 from OSI Specialties, Inc. whose business address is 
believed to be 6525 Comers Parkway. Suite 311, Norcross, Ga. 30092. 

A sufficient level of the silicone surfactant is used to stabilize the cells of the 
foaming reaction mixture until curing occurs to allow the preliminary composite 

25 166 to be laid into the uncured poiyurethane-forming composition puddle 180 
without destabilizing the layer of such poiyurethane-forming composition 
disposed across the surface of the foam layer 178. In general, the silicone 
surfactants are preferably used in amounts ranging from about 0.01 to about 2 
parts per hundred parts by weight of component (A) and more preferably from 

30 about 0.35 parts to about 1.0 parts by weight of component (A) and most 
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preferably from about 0.4 to 0.75 parts per hundred parts by weight of 
component (A). 

As previously indicated, after disposition of the polyurethane-forming polymer 
6 1 80 across the foam layer 178 the layer or "puddle" of the polymer deposited is 
preferably doctored to a pre-determined height by means of a doctor blade 
located at the polymer application unit 175. While a simple mechanical doctor 
blade is prefen-ed, alternative equivalent means such as an air knife, spay 
coating, roller coating, or the like may also be used. Such an air knife is 
10 disclosed, for example, in U.S. Pat. No. 4,512,831 to Tillotson (incorporated by 
reference). 

Although it Is preferred for the foam layer 178 to be formed of a rebond foam, 
more preferably a polyurethane rebond foam, it is contemplated that a virgin or 
15 prime polyurethane or filled polyurethane foam may be used. For example, a 
residential tile may be formed in an in-situ or in-line process using a virgin or 
prime filled polyurethane foam such as described in previously mentioned U.S. 
Patent Nos. 6,203.881 or 6,372,810. 

20 In one embodiment of the present invention, the intermediate composite 167 of 
the primary carpet fabric 112, which is preferably joined to the coated 
reinforcement material 158, can be laid directly into the polyurethane-forming 
composition 1 80 immediately after it is doctored to the appropriate level without 
any need to significantly heat either the intermediate composite 167 or the 

25 polyurethane-forming composition 180. Accordingly, the intermediate 
composite 167 and the foam layer 178 with the applied polyurethane-forming 
composition 180 may be simultaneously delivered at room temperature to a 
mating roll 181 immediately following the application and doctoring of the 
polyurethane-forming composition. As will be appreciated, the use of rebond 

30 foam 178 reduces cost and produces a composite having a high recycled foam 
content. In the preferred process, at least one side of the intermediate 



wo 03/008701 



PCTAJS02/22854 



59 

composite 167 may be slightly preheated to improve operating control during 
lamination and curing but such preheat is not essential to formation of the 
desired product. 

5 in the illustrated embodiment of the in-line or in-situ carpet construction, the 
process described above results in the adhesive material 160 being laid 
adjacent to and extending away from the layer of cushioning foam 178 to the 
underside of the primary carpet fabric 112 with the layer of reinforcement 
material being embedded in intimate relation within the adhesive material 1 60 
10 at a location intemnediate the cushioning foam and the primary carpet fabric 
112. Thus, at least a portion of the adhesive material 160 extends away from 
either side of the reinforcement layer 1 58. 

Once the intermediate composite 167 has been laid into the polyurethane- 
15 forming composition 180, the resulting final composite 168 may be heated or 
cured in a heating unit 182 by means of conduction, radiant, or convection 
heaters as are well known in the art. Contact conduction heaters may be 
prefeaed. Such heating may be carried out at a temperature of between about 
250°F and about 325'*F for between about 2 minutes and 8 minutes. 

20 

Following the heat curing operation, the final cushioned carpet composite 168 
that is formed may be passed over a unidirectional heat source 185 such as a 
plate heater or roll heater at about 400*'F to fuse any outstanding fibers on the 
backing material 170 into a sooth surface. The carpet composite 11 OA, 11 OB, 

25 110C (FIGS. 3A-3C) that is formed will thereafter be cooled, rolled, cut, sliced, 
or the like. When making carpet tiles, it is preferred that it be cut into carpet 
tiles almost immediately (rather than rolled) to avoid any undesired cupping or 
curt. After the carpet tiles are cut from the composite 168, they are printed or 
dyed, washed, fixed, dried, cooled, stacked, packaged, stored, and/or shipped 

30 to the customer. 
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It will be appreciated that a number of alternative practices may be 
incorporated into the present invention yielding a finished construction wherein 
the reinforcement layer 158 Is enclosed within the adhesive material 160. In 
accordance with another example of the present invention, the primary carpet 
5 112 is a loop pile tufted carpet formed by tufting, for example, a non-heatset 
yam through the primary backing, then washing, steaming, drying, and injection 
or jet dying thereon a, preferably, monolithic or orientation independent design, 
color, or pattern to form, for example, a 12 foot wide primary carpet precursor 
of loop pile 120 and primary backing 122. By using a non-heatset yam, and 
10 originally tufting the yam at a rather long loop length, the washing, steaming, 
drying, and dying steps shrink the yam to form smaller, tighter loops and 
provide a* denser surface to the primary carpet precursor. Next, this primary 
carpet precursor is split in half and rolled to form, two separate six foot wide 
rolls 1 1 5 of split primary carpet precursor 113 (FIG. 5A). 

15 

Next, one roll 1 15 of the split primary carpet precursor 1 13 is used as the initial 
carpet feed in the apparatus of Figure 5A. A latex pre-coat or hot melt 
adhesive coat 124 is added to the back of the primary carpet precursor 113 to 
form a primary carpet fabric 1 12 in the upper run of the apparatus of FIG. 5A 
20 downstream of the accumulator 150 and upstream of the reinforcement 
bonding unit 155.' For example, a thin layer of latex pre-coat 1 19 is applied to 
the back of the primary carpet precursor 113 using a coating roller 117. The 
remainder of the process proceeds as described above in relation to FIG. 5. 

25 In accordance with yet another potential practice and as shown in FIG. 5B, it is 
contemplated that the cushioning foam or rebond foam 178 may be delivered 
in a prefonned condition to the mating roll 181 for bonding to the intermediate 
composite 167 which may be formed as previously described in relation to 
FIGS. 5 and 5A. As will be appreciated, such a preformed cushioning foam 

30 1 78 may be formed with the desired backing material 170 or multi-component 
backing composite (FIGS. 10A-C and 13A-C) disposed across its underside. 
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Also, the upper surface of the preformed foam layer 178 may be heated by, for 
example, heater 195 and flame 196 to heat or melt the upper surface and 
enhance the attachment of composite 167 to foam layer 178. 

5 Further, roll applicator 179 of FIG. 5B may be eliminated and heater 195 and 
flame 196 can be used to cause the foam layer 178 to adhere to the 
reinforcement material 158 of composite 166. 

Similarly, the polymer application unit 175 or roll applicator 179 of FIGS. 5 and 
10 5A may be eliminated and the composite 1 66 or 1 67 may be joined to the foam 
layer 178 by the adhesive 160 or polymer 180. 

Also, reinforcement material 158 or composite 159 and its associated coating 
or bonding unit may be eliminated from the process of FIGS. 2, 4, 5, 5A, and/or 
15 5B when an additional reinforcement layer or material is not needed or desired 
or when the reinforcement material is already attached to or part of the carpet 
and/or foam or cushion (FIGS. 15A. 15B, 16A, 19A, 198, 20, 21, 22, 24, 25, 
and 36). 

20 It is contemplated that the apparatus of the present invention may include the 
entire assembly process from tufting the yam in the primary backing, dying the 
tufted yam, latex pre-coating the back of the primary backing, hot-melt coating 
the fiberglass reinforcing material, forming the cushion or foam with or without 
the felt secondary backing, laminating the primary carpet, reinforcing 

25 fiberglass, and foam or cushioning layer, heating or curing the laminate, and 
cutting the resultant carpet composite into carpet tiles, mnners, area rugs, or 
the like, dying or printing the cut tiles, adding adhesive or tack to the back of 
each tile, and packaging the resulting products. Also, it is contemplated that in 
accordance with the present invention the process may be broken down into its 

30 respective steps and done in a batch rather than a continuous mode. For 
example, the primary carpet may be formed in one operation and placed on 
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rolls or folded into bins. The cushion, backing or foam layer may be formed in 
a separate operation and placed on rolls or folded into bins. The preformed 
primary carpet and cushion backing may be joined by a mating unit using an 
adhesive, hot melt, hot melt with reinforcing layer, or the like (FIGS. 2, 4, 38), 
5 Also, the hot melt and reinforcing material composite may be preformed and 
placed on rolls or folded into bins. Still turther, the preliminary composite 166, 
intermediate composite 167, or final composite 168 (FIGS. 5, 5A, 5B) nr^y be 
preformed and placed on rolls or folded into bins. 

10 As will be appreciated, there exist a substantial number of alternative 
embodiments and configurations for foam backed or cushioned carpeting or 
carpet tile that may incorporate features of the present invention. As illustrated 
in FIGS. 6A and 6B, wherein like components to those previously described 
are designated by corresponding reference numerals within a 600 series, it is 

15 contemplated that tufted loop pile and tufted cut pile constructions 61 OA and 
61 OB include a first layer of hot melt adhesive 660 which extends away from 
the primary backing 622 and into contact with a sheet of reinforcement material 
658 such as the non-woven glass or scrim material previously described. 
Thus, the first layer of hot melt adhesive 660 serves the function of securing 

20 the tufts 620, 621 in place relative to the primary backing 622 thereby avoiding 
the need to utilize a separate latex or hot melt pre-coat. A second layer of hot 
melt adhesive 660 extends away from the reinforcement material 658 into 
contacting relation with the foam cushion or rebond material 678 to establish a 
bonding relation between the primary carpet 612 and the foam cushion or 

25 rebond material 678. Accordingly, a single adhesive layer extends between the 
upper surface of the reinforcement material 658 and the underside of the 
primary backing 622. By way of example only and not limitation, it is 
contemplated that such a construction may be realized as shown in FIGS. 2, 4, 
5, or 5B or by eliminating the latex pre-coat 119 in FIG. 5A, but otherwise 

30 carrying out the operation in the manner as previously described. 
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As illustrated in FIGS. 7A, 7B and 7C wherein like components to those 
previously described are designated by corresponding reference numerals 
within a 700 series, it is contemplated that tufted loop pile construction 71 OA, 
tufted cut pile construction 71 OB, and bonded cut pile constaiction 7 IOC 
5 include a first layer of resilient adhesive 760 extending away from the upper 
surface of a layer of reinforcement material 758 and which may be of a 
different character from a second layer of resilient adhesive 760' extending 
away from the lower surface of the reinforcement material. In all other 
respects, the configuration is substantially as illustrated and described in 

10 relation to FIGS 3A, 38 and 3C or 6A and 68 with assembly being carried out 
by any of the techniques illustrated and previously described in relation to 
FIGS. 2, 4 and 5A-C. By way of example only and not limitation, in the event 
that the reinforcement material 758 is disposed between two different 
adhesives, it is contemplated that the adhesive 760 extending away from the 

15 upper surface of the reinforcement material 758 may be, for example, hotmelt, 
while the adhesive 760' extending away from the lower surface of the 
reinforcement material 758 may be, for example, polyurethane forming 
composition, a low melt powder, low melt fibers, a low melt film, or the like. 
Also, adhesive 760 or 760' of FIGS. 7A and 78 may be multiple layers of the 

20 same adhesive. 

In FIGS. 8A and 88 wherein like components to those previously described are 
designated by conresponding reference numerals within an 800 series, there 
are illustrated yet additional potential embodiments of the present invention. In 

25 such embodiments, tufted loop pile construction 81 OA and tufted cut pile 
construction 8108 include a layer of reinforcement material 858 disposed 
between a first layer of latex adhesive 824 extending away from the upper side 
of the reinforcement material 858 and a second layer of latex adhesive 824 
extending away from the lower side of the reinforcement material 858. Thus. 

30 latex extends substantially between the upper surface of the cushion or foam 
878 and the primary backing 822 with the layer of reinforcement material 858 
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disposed within such latex at an intermediate position. Such latex is preferably 
a carboxiiated styrene butadiene rubber (SBR) latex. Of course it is also 
contemplated that similar constructions utilizing other adhesives such as 
Polyvinyl chloride (PVC), ethylene vinyl acetate (EVA), and acrylics as well as 
5 hot melts or polyurethanes as previously described may be useful. 

As previously indicated, it is contemplated that additional stability may be 
applied to the construction of the present invention by incorporating stabilizing 
elements in Intimate relation to the primary backing of a tufted primary carpet. 

10 Exemplary embodiments incorporating such configuration are illustrated in 
FIGS. 9A and 9B wherein like components to those previously described are 
designated by corresponding reference numerals within a 900 series. As 
illustrated therein, tufted loop pile construction 91 OA and tufted cut pile 
construction 91 OB include pile fonning yams 920, 921 tufted through a primary 

15 backing 922 which incorporates therein a non-woven or scrim primary backing 
stabilizing layer 923. The primary backing stabilizing layer 923 may be 
adjoined to the primary backing 922 by a needling or calendering operation. In 
addition, point bonding may be achieved between the structures by 
incorporating heat activated adhesive fibers within the non-woven construction. 

20 In the event that a constiiiction incorporating a primary backing stabilizing layer 
Is utilized, it is contemplated that the pre-coat 924 and/or the reinforcement 
material 958 may be substantially reduced or even eliminated entirely if desired 
due to the stability imparted to ttie enhanced primary backing 922, 923. 

25 In FIGS. 10A-C there are illustrated several potential prefen^ed embodiments 
101 OA, 101 OB, 1010C wherein like components to those previously described 
are designated by corresponding reference numerals within a 1000 series. As 
will be appreciated, such embodiments correspond substantially to those 
illustrated and described in relation to FIGS, 3A-C with the exception that the 

30 backing material 1070 is not in direct contacting relation to the foam cushion or 
rebond foam 1078. Rather, the backing is bonded or laminated to the foam by 
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an adhesive or a multi-component composite backing is applied across the 
underside of the foam cushion 1078. According to the relatively simple 
embodiment illustrated, such composite backing 1070, 1071 includes a 
relatively thin layer of adhesive such as a hot melt or other resilient adhesive 
5 1071 extending in bonding relation between the underside of the foam cushion 
1078 and the backing material 1070 of woven or non-woven construction as 
previously described. The thickness of such adhesive 1071 is preferably not 
greater than about 40 oz/yd^ and will most preferably be about 20 oz/yd^ or 
less. As will be appreciated, it is contemplated that the multi-component 

10 composite may include virtually any number of layers of different materials 
Including by way of example only and not limitation, release layers, additional 
adhesive layers, and/or stabilizing layers in various arrangements as may be 
deemed useful. Moreover, while the multi-component composite backing has 
been illustrated In relation to carpet constructions substantially corresponding 

15 to those illustrated and described in FIGS. 3A-C, it is to be understood that 
such composite backings may likewise be used in any number of other 
constructions including, for example, those of FIGS. 6A-B, 7A-C, 8A-B, or 9A- 
B, but not limited to those previously described hereinabove. For example, 
another coating station may be added upstream of foam 178 in FIG. 2 to attach 

20 backing 1 70 to foam 1 78 with adhesive 1 60. 

Yet another set of alternative configurations are illustrated in FIGS. 11A-C 
wherein like components to those previously described are designated by 
corresponding reference numerals within an 1100 series. As illustrated, these 

25 embodiments 1110A. 1110B, 11 IOC correspond substantially with those of 
FIGS. 3A-C except that the foam cushion or rebond foam 1 178 is substantially 
free of any supplemental backing. As will be appreciated, while the absence of 
a supplemental backing has been illustrated in relation to carpet constmctions 
substantially corresponding to those illustrated and described in FIGS. 3A-C, it 

30 is to be understood that such practices may likewise be used in any number of 
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other constructions including, for example, those of FIGS. 6A-B, 7A-C,-8A-B, 
9A-B, or 10A-C but not limited to those previously described. 

In FIGS. 12A-C. there are illustrated several alternative embodiments wherein 
5 like components to those previously described are designated by 
corresponding reference numerals within a 1200 series. As will be 
appreciated, such embodiments 121 OA, 121 OB, 1210C correspond 
substantially to those illustrated and described in relation to FIGS. 3A-C with 
the exception that the backing material 1270 includes a thin layer of tacky 

10 releasable adhesive 1287 and an access layer 1289 disposed across the 
undersurface. The thin access layer 1289 of paper or other suitable film or 
material is disposed in peel-away relation below the releasable adhesive so as 
to permit an installer to expose the releasable adhesive during installation. As 
will be appreciated, such releasable or peel and stick adhesive provides a 

15 relatively weak bond in tension while providing a stronger bond in shear such 
that a carpet element such as a carpet tile can be pulled away from an 
underiying surface but will be substantially resistant to undesired sliding 
movement. The thickness of such releasable adhesive is preferably not 
greater than about 20 oz/yd^ and will most preferably be about 5 oz/yd^ or less. 

20 

As will be appreciated, while the releasable adhesive backing has been 
illustrated in relation to carpet constructions substantially con-esponding to 
those illustrated and described in FIGS. 3A-G, it is to be understood that 
adhesive backings may likewise be used in any number of other constructions 
.25 including but not limited to the constructions of FIGS. 6A - B, 7A - C, 8A - B, 
and 9A - B as well as those having bare foam undersides in FIGS. 1 1 A-C. 

As shown in FIGS. 13A-C wherein like components to those previously 
described are designated by corresponding reference numerals within a 1300 
30 series, it is contemplated that carpet constmctions 1310A, 1310B, 1310C 
include a releasable adhesive backing 1387, and access layer 1389 may be 
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incorporated as the lower surface elements of a multi-component composite 
backing 1370, 1371 as previously described in relation to FIGS. 10A-C. 

Alternative examples of a tufted carpet product 1400 is illustrated in FIG. 14A 
5 and of a bonded carpet product 1410 is illustrated in FIG. 14B. In the tufted 
carpet of Figure 14A, a primary carpet fabric 1412 is embedded in an adhesive 
layer 1416 in which is embedded a layer of glass scrim 1418. A rebond foam 
base composite 1419 is likewise adhesively bonded to the adhesive layer 
1416, In the tufted carpet illustrated in FIG. 14A, the primary carpet fabric 1412 

10 includes a loop pile layer 1420 tufted through a primary backing 1422 by a 
conventional tufting process and held in place by a pre-coat backing layer of 
latex 1424 or other appropriate adhesives including a hot melt adhesive or the 
like. The rebond foam base composite 1419 of the tufted carpet product 1400 
includes a backing layer 1426 molded, bonded, or laminated to a layer of 

15 urethane rebond foam 1428 as illustrated. 

The bonded carpet product 1410 (FIG. 14B) employs the same type of rebond 
foam base composite 1419 adhesively bonded by adhesive laminate layer 
1416. However, the primary bonded carpet fabric 1412 has somewhat different 
20 components from that of the tufted product in that it has cut pile yams 1434 
implanted in a PVC, latex, or hot melt adhesive 1436 and has a substrate or 
reinforcement layer 1438. 

It is preferred that the backing layer or material 1426 be laminated to the foam 
25 1428 by flame lamination (FIG. 31). Altematively, it may be attached by one or 
more adhesives (FIGS. 10A - IOC). 

Alternative examples of tufted carpet products 1500 and 1511 are illustrated in 
FIGS. 15A and 15C and of a bonded carpet product 1510 is illustrated in FIG. 
30 15B. In the tufted carpet product 1500 of Figure 15A, a primary carpet fabric 
1512 is attached to an adhesive layer 1560. A rebond foam base composite is 
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likewise adhesively bonded to the adhesive layer 1560. In the loop pile tufted 
carpet illustrated in FIG. 15A, the primary carpet fabric 1512 includes a loop 
pile layer 1520 tufted through a primary backing 1522 by a conventional tufting 
process and held in place by a pre-coat backing layer of latex 1524 or other 
5 appropriate adhesives including a hot melt adhesive or the like. The rebond 
foam base composite of the tufted carpet product 1500 includes a 
reinforcement layer 1558 and a backing layer 1570 molded, bonded, or 
laminated to respective sides of a layer of urethane rebond foam 1528 (FIGS. 
31 and 32). In the cut pile tufted carpet illustrated in FIG. 15C, the primary 
10 carpet fabric 1512 includes a cut pile layer 1521 tufted through a primary 
backing 1522 and held in place by a pre-coat or tuft lock layer 1524. 

In at least one bonded carpet construction of the present invention (FIG. 15B), 
the primary carpet fabric 1512 preferably comprises a plurality of cut pile yarns 

15 1534 implanted in a latex or hot melt adhesive 1536 which is laminated to a 
reinforcement or substrate layer 1538. It is contemplated that this substrate 
layer 1538 may be pre-coated with latex or other thermoplastic polymers to 
permit melting adhesion with the cut pile yams 1534 upon the application of 
heat, thereby potentially reducing or eliminating the need for the latex or hot 

20 melt adhesive 1 536. 

An adhesive 1560 (FIGS. 15A, 15B, 15C) such as a hot melt adhesive is 
preferably applied to the carpet 1512 or the reinforcement material 1558 by 
means of a film coater or other such unit as are well known. 

25 

In the illustrated embodiments of FIGS. 15A, 15B, and 15C, the layer of 
reinforcement material 1558 is adjacent to and preferably at least partially 
embedded in the layer of rebond polyurethane 1578. That is, the reinforcement, 
material 1558 is in intimate contact with the polyurethane 1578 such that the 
30 polymer material will hold the reinforcement in place (FIG. 31). 
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It will be appreciated that a number of alternative practices may be 
incorporated into the present invention yielding slightly different products. By 
way of example only, the reinforcement material may be left completely out of 
the process thereby making the use of at least one adhesive application 
5 apparatus or adhesive layer completely unnecessary. In such instances, the 
primary carpet fabric may be positioned adjacent the rebond cushion or 
cushion composite thereby yielding a composite structure as illustrated in 
FIGS. 16A, 16B, 26, and 27 with the polyurethane rebond foam 1678 
immediately adjacent to the primary carpet fabric 1612. It is preferred that the 
10 rebond foam be laminated to the carpet by flame lamination (FIG. 31 ). 

In accordance with another embodiment, a hot melt or adhesive layer may be 
used to mate the primary carpet to the cushion layer with or without the 
reinforcement material (FIGS. 19A. 198, 22, 23, 24, 25, 42. 43, 44. 45). 

15 

In yet another alternative, the cushion backing may have an adhesive quick 
release backing attached to the face to which the polyurethane-forming 
• composition is not applied. Moreover, it is contemplated that in some instances 
the backing might be completely eliminated such that the polyurethane rebond 
20 cushion would directly contact the flooring (FIGS. 25, 26, 27). 

Also, the carpet tiles of the present invention are preferably constructed so that 
they can be installed with little or no adhesive. Such an adhesive-free carpet 
and method is described for example in U. S. Patent Application Serial No. 

25 09/513,020, filed February 25, 2000, and entitled Adhesive-Free Carpet Tiles 
and Carpet Tile Installations (hereby incorporated by reference herein). 
Although it is preferred that the carpet composite, product, or construction of 
the present invention be installed with little or no adhesives, it is contemplated 
that any conventional installation materials or techniques may be used as well 

30 as novel installation materials or techniques of the present invention. For 
example, adhesives, water based adhesives, releasable adhesives, low VOC 
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adhesives, double sided (double sticky) tape, releasable fastening tape, 
releasable fastening means such as hook and loop fasteners or systems, 
and/or the like. It is preferred that the products of the present invention be 
installed with releasable adhesives, such as PeachPro™ 630 pressure sensitive 
5 flooring adhesive sold by The W. W. Henry Company, of Aliquippa, 
Pennsylvania, double sided tape, releasable fastening tape, such as Easy Grip 
Microplast™ tape for installation of felt backed carpets sold by Gates of 
Europe, no adhesive, adhesive at doonways, walls, and junctions with other 
flooring, and the like. 

10 

In accordance with another embodiment of the present invention, a releasable 
adhesive or tack (will release from the floor) is added to the back or base of 
each tile by a coating process or chemical treatment (FIGS. 41, 44, or 45). In 
accordance with at least a residential embodiment, it is preferred that the 
15 adhesive or tack provide lateral grip with little or no vertical stick and with little 
or no blocking (tiles can be packaged back to back without permanently 
sticking together). 

Also, it is preferred that the adhesive or tack on the back of the tiles release 
20 from the floor, not damage the floor, but still provide lateral grip and possibly 
some vertical stick. The floor or subfloor may be raised access flooring, 
plywood, wood particle board, hardwood, concrete, tile, ceramic tile, vinyl or 
laminate, or the like. Such a tack or grip layer on the back of the tile (whether it 
is foam or felt backed), helps the do-it-yourself installer install the tiles or roll 
25 pnDduct without additional adhesives. One may add additional adhesive if 
desired in areas of high traffic, doon/vays, edges, etc. using conventional 
adhesives such as spray adhesives, liquid adhesives, tape, etc. 

In accordance with at least one example, the tack or grip provides a non-skid 
30 surface on the back of the tile to prevent tile movement after installation, when 
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stacked back to back in hot storage conditions, tiles have little adhesion 
between them, and the tiles can be easily separated without any damage. 
Further, it provides a low level of adhesion between an installed tile and 
subfloor to hold down tiles so that installation will not be affected by 
5 vacuuming, traffic, and abuses, yet the adhesion force is small enough so that 
the tile can be easily removed and replaced without any damage to the tile or 
the subfloor. 

In accordance with one particular example, resin materials were applied to the 
10 surface of the tile backing at a coating weight of 2 oz/yd2 or less, to obtain a 
peel strength of 0.4 lb/inch after applying a 0.7 Psi vertical load to 2 layers of 
tile with back-to-back contact. The resin materials are preferably selected 
from soft(durometer of 60 or less, glass transition temperature of 20 C or less) 
organic polymeric resins, such as acrylics, ethylene vinyl acetate polymers, 
15 polyurethanes, SBR(styrene-butsdlene rubbers), NBR, chloroprene, natural 
rubber, EPDM, silicone, and the like. Additionally, a tackifying agent may be 
added to further increase the coefficient of friction and adhesion of the surface 
treatment. Examples of tackifying agents includes rosin esters, hydrocarbon 
resins, phenyol formaldehyde resins, and polyterpene resin. We have found 
20 that when the coating weight on the tile is less than about 2 oz/yd2 to provide a 
peel strength of less than about 0.4 lb/inch, an installed tile will have minimal 
lateral movement and can be easily removed and replaced without incurring 
any damage to the tile or the subfloor. 
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The resin materials can be applied to the back of a tile by coating, spray, 
impregnation, powder coating, and printing methods. Preferably, the tack or 
grip material is applied to the surface of the tile backing, by coating methods. 
Examples of coating methods, include floating knife, slot die coating, transfer 
5 roll coating, air knife coating, and curtain coating processes. The resin 
materials can be applied in the form of waterbased latex emulsions, 
dispersions, solvent solutions, hot melt, UV curable liquid, single component 
and multicomponent reactive liquid resins, and solid powder resins. After 
application of the coating, a drying and or curing process may be used 
10 depending on the fonri of the resin chosen. 

The ASTM D 4518 -91 method was used to measure the static friction of tiles 
surface treated with resin materials. The sled was a 3X3 inch carpet tile and 
the specimen in the diagram was a clean glass plate. The minimal sliding 
15 angle was about 45 degrees or more, preferably, 70 degrees or more. 

The peel strength was measured by 1) pressing 2 pieces of 3x3 inch tile 
materials back-to-back under 0.7 Psi pressure; 2) leaving the pressed tiles in a 
70 C oven for 2 days; 3) cooling the pressed tiles to room temperature and 
20 measure peel strength using a force gauge. Similariy, a tile is pressed against 
different subfloor materials and aged at 90 C for 3 days before cooling to room 
temperature. The tile is peeled off from the subfloor. The peel force should be 
1 lb/inch or less, preferably, 0.1 to 0.6 lb/inch. The tile and subfloor is then 
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inspected for any damage or residue. 

Although it is preferred for the tufted modular carpet or modular carpet tile of 
the present invention to have at least the following layers: yam, primary 
5 backing, latex pre-coat adhesive, hot melt adhesive, fiberglass, rebond foam, 
and felt (FIGS. 15A. 19A, 50), it is contemplated that one or more of these 
layers may be eliminated or substituted for and still provide a carpet or tile 
having the desired properties or characteristics. For example, the latex pre- 
coat adhesive layer may be replaced by a bitumen hot melt layer (FIG. 20), the 
10 felt layer may be eliminated on a free lay (no floor adhesive) installation 
product (FIGS. 25, 26, 27), the glass layer may be eliminated (FIG. 21, 26), or 
the like. 

With reference to FIG. 22, the carpet construction may include two or more 
15 layers of rebond foam. In particular, the foam backing of FIG. 22 includes a 
fiberglass layer sandwiched between two rebond foam layers and a felt 
backing on the bottom. Such a foam composite may be formed by flame 
lamination of the layers one to another (FIGS. 31 and 38) either simultaneously 
or sequentially. 

20 

With reference to FIGS. 36 and 36A of the drawings, a woven carpet 
construction or product 3610 includes a woven material 3620 attached to a 
rebond foam layer 3678 by an adhesive or pre-coat 3624. With reference to 
just FIG. 36, a backing material 3670 is attached to the foam layer 3678 by, for 
25 example, flame lamination. 

With reference to FIG. 37, a non-woven carpet construction or product 3710 
includes a non-woven material 3734, one or more adhesive layers 3760, a 
scrim material 3738, a reinforcement material 3758, a rebond foam layer 3778, 
30 and a backing material 3770. Adhesive layers 3760 attach the non-woven 
material 3734 to the backing composite 3758, 3778, 3770 (FIGS. 31 and 32). 
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As shown in FIG. 38, a backing material 170 (or composite) may be attached to 
the bottom side of a rebond foam layer 178 and a carpet 112 may be attached 
to the top of the rebond foam layer 178 by heat or flame (flame lamination) to 
form a carpet constnjction or product as shown for example in FIGS. 16A, 16B. 
5 20, 21, and 36. The carpet 112 may or may not include a pre-coat layer 124 
and may be tufted, bonded, woven, non-woven, etc. 

With reference to FIGS. 33 and 34. a conventional filled polyurethane foam 
carpet tile cushion comprises an open cell or substantially open cell, filled, 
10 polyurethane foam formed by mechanical frothing and heat curing (FIG. 33). A 
preferred rebond foam material of the present invention such as a small chip 
size, high density, thin, polyurethane rebond foam has a reticulated or skeletal 
structure with substantially ail of the cell walls blown out (FIG. 34). FIGS. 33 
and 34 are cross-section micrographs taken at about 30 times magnification. 

16 

In accordance with the present invention, it was unexpectedly discovered that a 
small chip size, high density rebond foam layer or sheet made an excellent 
cushion back carpet tile construction (in place of conventional filled 
polyurethane foam). Also, it was unexpectedly discovered that a carpet tile 

20 containing such a rebond foam layer exhibited excellent comfort, wear, 
durability, sound deadening, cushion, comfort, resiliency, look, feel, 
seamability, and the like characteristics or performance. In other words, such a 
rebond foam containing carpet tile performed substantially as well as or better 
than conventional carpet tiles containing filled polyurethane foam or other 

25 conventional foams or cushions. 

With reference to FIG. 35, the polyurethane rebond foam containing tufted 
carpet tile of the present invention performed as well as or better than a 
conventional filled polyurethane containing tufted carpet tile (same face). Also, 
30 both cushioned tiles performed better than a hardback tile. The cushion 
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backing tends to save the face of the tile, as well as provides under foot 
comfort, sound deadening, and anti-fatigue properties. 

As shown in FIG. 39 wherein like parts are designated by corresponding 
5 reference numerals within a 3900 series, it is contemplated that carpet 
construction 3910 has a primary tufted carpet fabric 3912 including tufts or pile 
3920, primary backing 3922, and precoat or adhesive 3924, a reinforcement 
layer or material 3958, foam or cushion layer 3978, adhesive layer 3960, and 
backing layer 3970. 

10 

As shown in FIG. 40 wherein like parts are designated by corresponding 
reference numerals within a 4000 series, it is contemplated that carpet 
construction 4010 has a primary bonded carpet fabric 4012 including tufts or 
pile 4034, adhesive 4036, reinforcement or substrate 4038, a reinforcement 
15 layer or material 4058, foam or cushion layer 4078, adhesive layers 4060, and 
backing layer 4070, 

As shown in FIG. 41 wherein like components to those previously described 
are designated by corresponding reference numerals within a 4100 series, it is 
20 contemplated that carpet construction 4110 includes an adhesive layer 4187, 
and a magnetic sheet or layer 4190 incorporated as the lower surface of a 
multi-component or composite backing. 

The magnetic sheet 4190 provides for releasable attachment of the carpet 
26 composite or tile 4110 to, for example, metal raised access floors or flooring 
panels. The magnetic sheet may be attached to the backing material 
(secondary backing) 4170 by one or more adhesive layers 4187 such as a hot 
melt adhesive or the adhesive on a self-stick magnetic sheet material. It is 
preferred that the magnetic sheet or layer 4190 be a flexible magnetic material 
30 such as strontium ferrite (about 80% - 97%) and a bonding agent (about 20% - 
3%) which is made magnetic or magnetized by passing it over a strong 
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magnet. Such a material is available from Flexmag Industries, Marietta, Ohio. 
Although it is preferred in this embodiment that the magnetic sheet or layer 
4190 be continuous, it is contemplated that the magnetic material may be 
strips, pieces, or tapes. 

5 

U.S. Patent No. 4,397,900 is directed to a Magnetic Carpet Tile (and method) 
having a strip of magnetic material embedded in a PVC layer, and is hereby 
incorporated by reference herein. In this patent, the strip of magnetic material 
is placed on a conveyor and the PVC layer is formed thereover. 

10 

In accordance with one embodiment of the present invention, the magnetic 
sheet or layer 4190 is part of a composite backing (of backing material 4170, 
hot melt 4187, and magnetic sheet 4190) and is joined to the foam or cushion 
layer 41 78 by a hot melt or adhesive layer 41 71 . 

15 

In accordance with another embodiment of the present invention, the magnetic 
sheet or layer 4190 already has the adhesive 4187 on one side thereof and is 
placed adhesive side up and joined to backing material 4170 by pressure 
and/or heat 

20 

Moreover, while the multi-component backings of FIGS. 41-43 have been 
shown in connection with a loop pile tufted carpet construction, it is to be 
understood that such composite backings may be used in connection with any 
loop pile, cut pile, tufted or bonded carpet construction or other face textiles or 
25 materials such as woven, knitted or non-woven. 

In accordance with other embodiments as shown in FIGS. 42 ~ 45. one or 
more hot melt or adhesive layers may be used to mate the primary carpet to 
the cushion layer (with or without the reinforcement material). The carpet 
30 composite or tile 4200 of FIGS. 42 and 43 includes a lower hot melt or 
adhesive layer having embedded therein one or more magnetic material strips 
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which like the magnetic sheet of carpet composite 4110 serve to releasably 
adhere the carpet to metal flooring, metal raised access flooring, or raised 
flooring panels. The magnetic strips of FIGS. 42 and 43 are preferably flexible 
magnetic strips which at least provide for flexibility along their length. 

5 

With reference, for example, to FIGS, 39 and 40, backing material or layers 
3970 and 4070 may each be replaced by a magnetic sheet or layer 4190 or by 
magnetic strips (FIGS. 42, 43). The flexible magnetic strips may be formed of 
strontium fem'te in a binder, styrene butyldiene base thermoplastic material 

10 with magnetic particles embedded therein, or the like providing sufficient 
holding power to the metallic surface upon which the tile is laid. The magnetic 
strips are preferably supplied from rolls and are embedded in a layer of hot 
melt adhesive which is attached to the foam layer (rebond foam) to form a 
cushion back carpet composite or tile having magnetic strips on the lower 

15 surface thereof. 

FIGS. 44 and 45 are directed to alternative constructions 4300 and 4400 each 
having a lower coating or film layer such as a hot melt or adhesive layer as the 
lower surface thereof. This lower coating or film layer may provide additional 

20 adhesion to the floor and protects the lower surface of the foam layer (rebond 
foam). This lower coating or film layer may be applied with a spray coater, 
knife coater or roll coater such as a three roll coater, or may otherwise be 
laminated to the foam layer. It is preferred that this lower coating or film be 
relatively thin and flexible. The lower coating or film layer may be embossed or 

25 textured (FIG. 45) to increase the friction with the floor, such as raised access 
panels or concrete surface, to enhance the adhesive-free installation of the 
tiles. Such friction coatings may be acrylic, urethane, any adhesive which dries 
to a "soft hand" to fom a friction coating, any releasable adhesive, any tacky or 
sticky adhesive, resin or polymer, and/or the like. 



30 
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Moreover while the coated or laminated backings of FIGS. 44 and 45 have 
been shown in connection with a loop pile tufted carpet construction, it is to be 
understood that such backings can be used in connection with any tufted or 
bonded carpet construction or other face materials or textiles such as woven, 
5 knitted, or non-woven. 

Another added feature of at least one embodiment of the present invention is 
that it incorporates rebond or recycled product and can be sold as such in the 
open market. As shown in FIGS. 28 - 30, rebonding is a process by which 
10 manufacturers can receive waste polyurethane (typically furniture pad, waste 
generated through the manufacture of the virgin material, etc.), grind or chip 
the waste urethane into specific size chips, and then through a compression 
technique inject pure urethane and glue the chips back together the result of 
which is a large log of compressed urethane. 

15 

In accordance with the present invention, the urethane chips are usually a low 
density variety such as 1-3 Ib/cu. ft. and may contain a low amount of high 
density foam crust pieces. After the compression and gluing takes place, the 
density can be as high as 15 Ib/cu. ft. or more. Then this log is cut, slit or 

20 peeled into roll lengths of almost any thickness. Then the lengths of foam are 
taken to a flame laminator and the non-woven secondary and the glass is 
bonded to each side of the rebond cushion and again rolled up. The only steps 
required from this point are the lamination of this composite to the pre-coated 
tufted carpet or to use a hot melt adhesive and the result is a cushion 

26 composite which includes waste or recycled foam material and which is either 
rolled and shipped, dyed, rolled and shipped, cut into tiles and shipped, cut, 
dyed, packaged, and shipped; or the like. 

For at least one embodiment of rebond carpet tile, we have found that it is 
30 preferred to use as close a density and thickness as other cushion back carpet 
tile as possible and also to decrease substantially the chip size. As chip size is 
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decreased, the foam backing is much more attractive, stronger, and more 
uniform. 

Also, we have found that a polyester urethane rebond foam is preferred (rather 
5 than polyether) for flame lamination of the felt and/or glass to the rebond foam. 
For example, the preferred rebond foam for flame lamination purposes may 
contain about 90-100% polyester urethane foam chips and a binder containing 
polyester prepolymer. Further, it is prefen-ed that the rebond foam that is to be 
flame laminated contain at least about 25% polyester urethane foam chips. As 
10 most conventional rebond foam broadloom carpet pad is made up of a mixture 
of large chunks of polyurethane foam materials which are of different densities 
and of polyether urethane foam, such conventional materials would not be 
expected to work well with flame lamination. 

15 In accordance with one particular embodiment of the present invention, a 
prefomied rebond foam or pad is used to manufacture a commercial grade 
cushion carpet tile. A rebond pad of approximately 13 pounds/cubic foot 
density is modified to have a respective non-woven material bonded to each of 
the upper and lower surfaces thereof. The composite rebond pad has a 

20 thickness of approximately .25" and is slit in half, producing two foam backings, 
each approximately .125" thick with a non-woven material attached to one 
surface. Next, each backing is directly bonded using a hotmelt adhesive to 
either pre-coated tufted carpet or latex based bonded carpet (with or without an 
additional reinforcement material) and then cut into tiles. 

25 

There are several additional alternative ways of laminating the fabric to the 
rebond in the composite of the present invention. Such as: 

1 . Non-woven and/or glass can be first bonded to the rebond foam 
(since it is urethane) by flame lamination and then this composite 
30 is laminated to the carpet by use of an adhesive. This adhesive 
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can be hotmelt of many natures or it can also be a urethane 
either reactive or water based. 



2. These composites can also be laminated using an adhesive film, 
low melt powder, low melt fibers, or the like. 

3. These composites can be laminated to the rebond foam by use of 
urethanes, water based adhesives or hotmelts. This lamination 
can either occur off-line to fomn the composite or they can occur 
as an in-line operation as the carpet is laminated to the 
composite. 

As well as other ways of laminating fabric to urethane foam, for example, using 
light reactive materials. 

15 

Rebond foam may be made by several methods such as forming a 
compressed cylindrical log and slitting or cutting a sheet therefrom, forming a 
rectangular block or loaf and slitting or cutting sheets therefrom, or other batch 
processes or continuous process such as extruding chips and binder, 
20 compressing the extmsion, and curing the compressed extrusion. In 
accordance with one continuous formation process of the present invention, 
the chips and binder are mixed together and placed between a backing 
material and a reinforcement material, then compressed and set or cured. 



5 



10 



25 FIG. 49 shows a particular example of a shaped carpet product or tile having a 
double chevron on each of two opposing sides (preferably the upper and lower 
edges) and with the remaining two opposing sides being straight and parallel. 
Such tiles can be installed monolithic, Ashler, or the like. The double chevrons 
on opposite sides of the tile are preferably complements of one another (fit with 

30 an adjacent or abutting tile) in that on one side the chevrons are external 
chevrons, stick out or are convex, while on the other side the chevrons are 
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internal chevrons, recessed or concave. In the particular example shown in 
FIG. 48, the tiles have straight sides of about 17 inches, each chevron has a 
width of about 9 inches (one-half the tile width) and a depth of about one inch. 
Hence, the resultant tile has nominal outer dimensions of about 18"X18". One 
5 can make a rectangular tile by either lengthening the straight sides (for 
example, making them about 23" or about 35" long) or by widening the 
chevrons or adding additional chevrons. In the particular potentially preferred 
example shown in FIG. 61, the tiles have straight sides of about 22 inches, 
each chevron has a width of about 1 1-1/2 inches, and a depth of about 1 inch. 

10 

FIGS. 49 - 60 and 63 show schematic representations of partial carpet tile 
installations of respective different shaped carpet tiles. Carpet tiles may be 
installed by starting at the center of the room or by starting along at least one 
wall of the room or space to be carpeted. FIG. 64 shows a complete 
15 installation with edge tiles or cut carpet pieces along the walls or edges of the 
installation. 

FIGS. 49, 61, 52, 56 - 59, and 64 show adjacent tiles or rows of tiles being 
offset. FIGS. 53, 54, 55, 60, and 63 show the tiles being aligned. 

20 

FIG. 51 shows rectangular tiles with a single chevron on two opposing sides or 
ends. 

FIG. 52 shows rectangular tiles with multiple (triple) chevrons on two opposing 
25 sides or ends. 

FIG. 53 shows tiles with a single chevron on four sides thereof. Note that the 
opposing chevrons are preferably respective external and internal chevrons. 
Each tile is identical so that adjacent tiles can be fitted together and easily 
30 aligned by inserting the external chevron of one tile in the internal chevron of 
the other. In this way, each tile is identical in shape. If the chevrons on one tile 
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are all external, then an adjacent or abutting tile would need internal chevrons. 
This would require at least two different tile shapes. 

FIG. 54 shows a tile having a single lobe or curved element on four sides 
5 thereof. 

FIG. 55 shows four square tiles each aligned with one another (no offset). 

FIG. 56 (like FIG. 49) shows four tiles with two of the tiles being offset with 
10 respect to the other two. This offset of adjacent rows or columns of tiles helps 
break up the seams and reduce the likelihood of noticeable seams. 

In some instances, for example, a ceramic tile look or a checkerboard pattern 
of light and dark tiles, it is desirable to see the seams or different tiles. 

15 

FIG. 57 shows a plurality of rectangular tiles arranged in an offset pattern 
(similar to that of hardwood flooring). 

FIG. 58 shows a plurality of triangular shaped tiles arranged in an offset 
20 pattem. 

FIG. 59 shows a plurality of diamond shaped tiles arranged in an offset pattern. 
FIG. 60 shows a plurality of hexagonal tiles. 

25 

Although certain shapes may be preferred, such as the double chevron shown 
in FIG. 48, the present invention is not limited to any particular shape of carpet 
product or tile. 

30 The following tables represent exemplary embodiments or examples of foam 
layer specifications of the present invention. Note that the designations 
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Commercial, Hospitality, and Residential are not limiting. For example, the 
Commercial specification embodiments may be used as Commercial, 
Hospitality, Residential and/or Institutional (hospitals, schools, etc.) products. 
Also, the designation Carpet Tile is not limiting in that the product may be 
carpet tile, roll product, area rug, etc. 



A. Commercial Carpet Tile Rebond Foam Specifications 


Foam Weight 


14.5 oz/yd^ 


Foam Density 


8 lbs./ft^ 


Foam Thickness (prelamination) 


4 mm 


Uncompressed Chip Size 


7 mm 


Chip Material 


Polyurethane Foam 


Binder or Prepolymer 


1 5% by weight 


Chips 


82-85% by weight 


Binder Material 


Polyurethane Prepolymer 


Compression Ratio 


3:1 


Colorant (may be added) 


Milliken Reactint polyurethane 
colorant at about 3% 


B. Commercial Carpet Tile Rebond Foam Specifications 


Foam Weight 


7.25 oz/yd^ 


Foam Density 


8 lbs./ft^ 


Foam Thickness (prelaniination) 


2 mm 


Uncompressed Chip Size 


7 mm 


Chip Material 


Polyurethane Foam 


Binder or Prepolymer 


15% by weight 


Chips 


82-85% by weight 


Binder Material 


Polyurethane Prepolymer 


Compression Ratio 


3:1 


Colorant (may be added) 


Milliken Reactint polyurethane 
colorant at about 3% 
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C. Hospitality Carpet Tile Rebond Foam Specifications 



Foam Weight 


25.4 oz/yd^ 


Foam Density 


8 lbs./ft^ 


rodiTi I iiioi\ness vpreiamiriauonj 


7mm 


Uncompressed Chip Size 


7 mm 


Chip Material 


Polyurethane Foam 


Binder or Prepolymer 


15% 


Chips 


82-85% 


Binder Material 


Polyurethane Prepolymer 


Compression Ratio 


3:1 


Colorant (may be added) 


Milliken Reactint polyurethane 
colorant at about 3% 


3. Residential Carpet Tile Rebond Foam Specifications 


Foam Weight 


25.4 oz/yd^ 


Foam Density 


8 lbs./ft^ 


Foam Thickness (prelamination) 


7mm 


Uncompressed Chip Size 


7 mm 


Chip Material 


Polyurethane Foam 


Binder or Prepolymer 


15% 


Chips 


82-85% 


Binder Material 


Polyurethane Prepolymer 


Compression Ratio 


3:1 


Colorant (may be added) 


Milliken Reactint polyurethane 
colorant at about 3% 
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E. Commercial Carpet Tile Rebond Foam Specification Ranges 



Foam Weight 


7-50 oz/yd^ 


Foam Density 


4-16lbs./ft^ 


Foam Thickness (prelamination) 


2-7 mm 


Uncompressed Chip Size 


2-14 mm 


Chip Material 


Polyurethane Foam (polyester 
or polyether) 


Binder or Prepolymer 


5-20% 


Chips 


60-95% 


Binder Material 


Polyurethane Prepolymer 
(polyester or polyether) 


Compression Ratio 


2:1-5:1 


Additives such as colorant, fiber, fill, etc. 


0-20% 


F. Preferred Commercial Carpet Tile Rebond Foam Specification Ranges 


Foam Weight 


10-18oz/yd^ 


Foam Density 


7-12lbsyft^ 


Foam Thickness (prelamination) 


3-5 mm 


Uncompressed Chip Size 


5-8 mm 


Chip Material 


Polyurethane Foam (polyester 
or polyether) 


Binder or Prepolymer 


12-17% 


Chips 


78 - 88% 


Binder Material 


Polyurethane Prepolymer 
(polyester or polyether) 


Compression Ratio 


3:1 


Additives such as colorant, fill, fiber, etc. 


0-5% 
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G. Hospitality Carpet Tile Rebond Foam Specification Ranges 



Foam Weight 


7-84oz/yd^ 


Foam Density 


4-16lbs./ft^ 


Foam Thickness (prelamination) 


2 -10 mm 


Uncompressed Chip Size 


2 - 14 mm 


Chip IVIaterial 


Polyurethane Foam (polyester 
or polyether) 


Binder or Prepolymer 


5 ^ 20% 


Chips 


60-95% 


Binder Material 


Polyurethane Prepolymer 
(polyester or polyether) 


Compression Ratio 


2:1 -5:1 


Additives such as colorant, fill, fiber, etc. 


0-20% 


H. Prefenred Hospitality Carpet Tile Rebond Foam Specification Ranges 


Foam Weight 


10-28 oz/yd^ 


Foam Density 


6-10lbs./ft^ 


Foam Thicl^ness (prelamination) 


5-8 mm 


Uncompressed Chip Size 


5-8 mm 


Chip Material 


Polyurethane Foam (polyester 
or polyether) 


Binder or Prepolymer 


12-17% 


Chips 


83 - 88% 


Binder Material 


Polyurethane Prepolymer 
(polyester or polyether) 


Compression Ratio 


3:1 


Additives such as colorant, fill, fiber, etc. 


0-5% 
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Residential Carpet Tile Rebond Foam Specification Ranges 



Foam Weight 


7-84 oz/yd^ 


1 Uciill LJtyiiolLy 


A Ifi Ihc /ff-^ 
*f — ID lUS./U 


1 Uctiil iillOiximoo ^piclctltUllaUUlI j 


O on mm 




O on mm 


Chip Material 


Polyurethane Foam (polyester 
or polyether) 


Binder or Prepolymer 


5-20% 


Chips 


60-95% 


Binder IVIaterial 


Polyurethane Prepolymer 
(polyester or polyether) 


Compression Ratio 


2:1-5:1 


Additives such as colorant, fill, fiber, etc. 


0-20% 


J. Preferred Residential Carpet Tile Rebond Foam Specification Ranges 


Foam Weight 


10-28 oz/yd^ 


Foam Density 


5-10lbs./ft^ 


Foam Thickness (prelamination) 


5 -12 mm 


Uncompressed Chip Size 


5-15 mm 


Chip Material 


Polyurethane Foam (polyester 
or polyether) 


Binder or Prepolymer 


12-17% 


Chips 


83 - 88% 


Binder Material 


Polyurethane Prepolymer 
(polyester or polyether) 


Compression Ratio 


3:1 


Additives such as colorant, fill, fiber, etc. 


0-5% 
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K. Carpet Tile Rebond Foam Specifications 



Foam Weight 


14.5 oz/yd^ 


Foam Density 


8 Ibsifl^ 


Foam Thickness (prelamination) 


4 mm 


Uncompressed Chip Size 


7 mm 


Chip Material 


Polyurethane Foam 


Binder or Prepolymer 


15% 


Chips 


80-85% 


Binder Material 


Polyurethane Prepolymer 


Compression Ratio 


3:1 


Additives such as filler, colorant, fiber, etc. 


0-5% 


Flame Laminated Carpet Tile Rebond Foam Specifications 


Foam Density 


9 lbs./ft^ 


Foam Thickness (prelamination) 


4-4.5 mm 


Uncompressed Chip Size 


7 mm 


Chip Material 


Polyurethane Foam (minimum 
25% polyester) 


Binder or Prepolymer 


10-15% 


Chips 


85-90% 


Binder Material 


Polyurethane Prepolymer 


Compression Ratio 


3:1 
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M. Hot Melt Laminated Carpet Tile Rebond Foam Specifications 



Foam Density 


9 lbs./ft^ 


Foam Thickness (preiamination) 


4 mm 


Uncompressed Chip Size 


7 mm 


Chip Material 


Polyurethane Foam (can be 
100% polyether) 


Binder or Prepolymer 


10-15% 


Chips 


85-90% 


Binder Material 


Polyurethane Prepolymer 


Compression Ratio 


3:1 


N. Carpet Tile Rebond Foam Specifications 


Foam Weight 


14.5 oz/yd^ 


Foam Density 


8 lbs./ft^ 


Foam Thickness (preiamination) 


4 mm 


Uncompressed Chip Size 


7 mm 


Chip Material 


Polyurethane Foam 


Binder or Prepolymer 


10-20% 


Chips 


80-90% 


Binder Materia! 


Polyurethane Prepolymer 


Compression Ratio 


3:1 


Additives (colorant, filler, anti-microbial 
agent, flame retardant, anti-fungal agent, 
fillers, solid particles, and/or the like) 


0-10% 
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O. Broadloom Rebond Foam Specifications 



Foam Weight 


25.4 oz/yd^ 


Foam Density 


8 lbs./ft^ 


Foam Thickness (prelamination) 


7 mm 


Uncompressed Chip Size 


7 mm 


Chip Material 


Polyurethane Foam 


Binder or Prepolymer 


15% 


Chips 


82-85% 


Binder IVIaterial 


Polyurethane Prepolymer 


Compression Ratio 


3:1 


Colorant 


Milliken Reactint polyurethane 
colorant (at about 3%) 


^. Residential Carpet Tile Rebond Foam Specifications 


Foam Density 


6 IbsVtt^ 


Foam Thickness (prelamination) 


7-8 mm 


Uncompressed Chip Size 


15 mm 


Chip Material 


Polyurethane Foam 


Binder or Prepoiymer 


15% by weight 


Chips 


82-85% by weight 


Binder Material 


Polyurethane Prepolymer 


Compression Ratio 


3:1 


Colorant (may be added) 


Milliken Reactint polyurethane 
colorant at about 3% 
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Q. Residential Carpet Tile Rebond Foam Specifications 



Foam Density 


6.3 lbs./ft^ 


Foam Thickness (prelamination) 


7 mm 


Uncompressed Chip Size 


7 mm 


Chip Material 


Polyurethane Foam 


Binder or Prepolymer 


15% by weight 


Chips (free of unbonded material) 


82-85% by weight 


Binder Material (free of binder knots) 


Polyurethane Prepolymer 


Compression Ratio 


3:1 


Colorant (may be added) 


Miiliken Reactint polyurethane 
colorant at about 3% 


R. Residential Carpet Tile Rebond Foam Specifications 


Foam Density 


3 lbs./ft^ 


Foam Thickness (prelamination) 


6 mm 


Uncompressed Chip Size 


5 hnm 


Chip Material 


Polyurethane Foam 


Binder or Prepolymer 


15% 


Chips 


82-85% 


Binder Material 


Polyurethane Prepolymer 


Compression Ratio 


2:1 


Colorant (may be added) 


Miiliken Reactint polyurethane 
colorant at about 3% 
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S. Flame Laminated Carpet Tile Rebond Foam Specifications 



Foam npn^itv 


6 - 9 lb*? /ft^ 


Foam Thickness (prelamination) 


4-7 mm 


Uncompressed Chip Size 


7-15 mm 


Chip Material (prefer 90% or more 

polyester) 


Polyurethane Foam (minimum 
25% polyester) 


Binder or Prepolymer 


10-15% 


Chips 


85 - 90% 


Binder Material 


Poiyuretliane Prepolymer 


Compression Ratio 


3:1 



In accordance with at least one embodiment of the invention, a residential 



carpet is made in a modular form that has unique features that allow it to 
5 appear seamless, have an attached cushion pad. be easy to install in a 
residential environment, and be similar in look and comfort to residential 
broadloom carpet 

The specifications for preferred forms of such residential carpet products are 
10 described in the tables below: 

T. Residential Tile 



Preferred Embodiment 





(A) 


(B) 


1. 


Product Name: 


Milllken ® Pattem Mates™ cushion back carpet tile 


2. 


Face: 


High Twist Frieze Cut pile 


3. 


Primary Backing: 


Woven polypropylene (PolyBac - 4 oz/yd*) 


4. 


Total Finished 
Yam Weight: 


38 oz/yd^ 


5. 


Stitches Per Inch: 


7.81 


6. 


Tufting Gauge: 


1/8 


7. 


Yarn Polymer: 


Nylon 6,6 


8. 


Yarn Type: 


1 180 filament, with antistat, semi dull trilobal, 17 dpf 



wo 03/008701 



93 



PCT/US02/22854 



9. 


Yarn Twist: 


7.50 twist per inch in singles (S) and ply (Z) 


10. 


Yam Ply: 


2 ply twisted 


11. 


Heatset: 


Yes, @ 260 to 264 T with steam frieze 


12. 


Yam Size: 


3.69/2 cotton count 


13. 


Tufted Pile Height: 


48/64 inches (3/4") 


14. 


Dyeing Method 


Jet Dye, Millitron® jet dye machine 


15. 


Precoat Adhesive: 


Styrene Butadiene Latex, 12 oz/yd^ coating weight 


16. 


Lamination 
Tiecoat Adhesive: 


Hotmelt with a bitumen and polypropylene resin base, 


17. 


Upper Tiecoat 
Coating Weight: 


46 oz/yd^ 


18. 


Stabilizing 
Reinforcement: 


Fiberglass Mat, 2 oz/yd^, modified acrylic binder 


19. 


Lower Tiecoat 
Coating Weight: 


iSoz/ytP 


20. 


Cushion Type: 


Rebond polyurethane foam, 7 millimeter 
uncompressed chip size 




C^i ichinn 

^Uol llUi 1 

Thickness 


1 1 1 iiiiii 1 icici dai 1 HI iciiiui 


22. 


Cushion Density 


9 lbs/ft^ 


23. 


Cushion Weight 


30 oz/yd^ 


24. 


Release Layer 
construction: 


Nonwoven felt 


25. 


Release Layer 
composition 


70% polyester/ 30% polypropylene blend 


26. 


Release Layer 
weight 


4 oz/yd^ 


27. 


Modular Shape: 


18" square or nominal 18" x 19" two-side double 
chevron 


28. 


Modular Size: 


18" square or nominal 18" x 19" 


29. 


Cutting Method: 


Controlled Depth cut from the back 


30. 


Prefenred Color 


Beige 
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U. Residential Tile 



Preferred Embodiment 







(D) 




1 lUUUUL fVClflfC. 


iviiniKen ves/ r anem iviaies cusnion uacK carper uie 


2. 


Face: 


High Twist Frieze Cut pile 


3. 


Primary Backing: 


Woven polypropylene (PolyBac - 4 oz/yd^) 


4. 


Total Finished 
Yam Weight: 


38 oz/yd^ 


5. 


Stitches Per Inch: 


7,81 


6. 


Tufting Gauge: 


1/8 


7. 


Yarn Polymer: 


Nylon 6,6 


D 
O. 


T din 1 yp". 


1 1 ou tiidi 1 itj^ru, wiin dniisidi, semi uuii iiiiuu^i, i / upr 


9. 


Yarn Twist: 


7.50 twist per inch in singles (S) and ply (Z) 


10. 


Yam Ply: 


2 ply twisted 


11. 


Heatset: 


Yes, @ 260 to 264 'F with steam frieze 


d o 

1z. 


Yam oize. 


o.by/z cotton count 


13. 


Tufted Pile Height: 


48/64 inches (3/4") 


14. 


Dyeing Method 


Jet Dye, Millitron® jet dye machine 


15. 


Precxjat Adhesive: 


Styrene Butadiene Latex, 12 oz/ytP coating weight 


16. 


Lamination 
Tiecoat Adhesive: 


Hotmelt with a bitumen and polypropylene resin 
base, 


17. 


Upper Tiecoat 
Coating Weight: 


46 oz/yd^ 


18. 


Stabilizing 
Reinforcement: 


Fiberglass Mat, 2 oz/yd^, modified acr^ic binder 


19 


1 owpr Tipnnat 

Coating Weight: 


1 5 oz/vd^ 


20. 


Cushion Type: 


Rebond polyurethane foam, 7 millimeter 
uncompressed chip size 


21. 


Cushion 
Thickness 


7 millimeter (preiamination) 


22. 


Cushion Density 


6.3 lbs/ft^ 


23. 


Release Layer 

construction: . 


Nonwoven felt 


24. 


Release Layer 
composition 


70% polyester/ 30% polypropylene blend 


25. 


Release Layer 
weight: 


4 oz/yd^ 


26. 


Modular Shape: 


square or two-side double chevron 
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27. 


Modular Size: 


23" square or nominal 23" x 23" 


28. 


Cutting Method: 


Controlled Deptli cut from the back 


39. 


Preferred Color 


Beige 



V. Residential Tile 



Preferred Embodiment 





(A) 


(B) 


1. 


Product Name: 


Milliken ® Pattern Mates^ cushion back carpet tile 


2. 


Face: 


High Twist Frieze Cut pile 


3. 


Primary Backing: 


Woven polypropylene (PolyBac - 4 oz/yd^) 


4. 


Total Finished 


28 - 55 oz/yd^ 




Yam Weight: 


5. 


Stitches Per Inch: 


7.3 - 7.81 


6. 


Tufting Gauge: 


1/8 


7. 


Yam Polymer 


Nylon 6.6 


8. 


Yam Type: 


1180 filament, with antistat, semi dull trilobal, 17 dpf 


9. 


Yam Twist: 


7.50 twist per inch in singles (S) and ply (Z) 


10. 


Yam Ply: 


2 ply twisted 


11, 


Heatset: 


Yes, @ 260 to 264 T with steam frieze 


12. 


Yam Size: 


3.69/2 cotton count 


13. 


Tufted Pile Height: 


48/64 inches (3/4") 


14. 


Dyeing Method 


Jet Dye, Millitron® jet dye machine 


15. 


Precoat Adhesive: 


Styrene Butadiene Latex. 12 oz/yd^ coating weight 


16. 


Lamination 


Hotmelt with a bitumen and polypropylene resin 




Tiecoat Adhesive: 


base, 


17. 


Upper Tiecoat 


46 oz/yd^ 




Coating Weight: 




18. 


Stabilizing 


Fiberglass Mat, 2 oz/yd^, modified acrylic binder 




Reinforcement- 




19. 


Lower Tiecoat 


ISoz/yd^ 




Coating Weight: 


20. 


Cushion Type: 


Rebond polyurethane foam, 7 millimeter 






uncompressed chip size 


21. 


Cushion 


7 millimeter (prelamination) 




Thickness 




22. 


Cushion Density 


9 lbs/ft^ 


23. 


Cushion Weight 


30 oz/yd^ 


24. 


Release Layer 


. Nonwoven felt 




construction: 





wo 03/008701 



PCT/US02/22854 



96 



25. 


Release Layer 
composition 


70% polyester/ 30% polypropylene blend 


26, 


Release Layer 
weight: 


4 oz/yd^ 


27. 


Modular Shape: 


square or two-side double chevron 


28. 


Modular Size: 


24" square or nominal 24" x 24" 


29. 


Cutting Method: 


Controlled Depth cut from the back 


30. 


Prefen-ed Color 


Beige 



W. Residential Tile 



Preferred Embodiment 



1. 


Product Name: 


Milliken ® Pattern Mates™ cushion back carpet tile 


2. 


Face: 


High Twist Frieze Cut pile 


3. 


Primary Backing: 


Woven polypropylene (PolyBac - 4 oz/yd^) with a 
heavy cap of low melt fibers calendared to bond the 
polypropylene together 


4. 


Total Finished 
Yam Weight: 


36 oz/yd^ 


5. 


Stitches Per Inch: 


7.3 


6. 


Tufting Gauge: 


1/8 


7. 


Yam Polymer: 


Nylon 6,6 


8. 


Yam Type: 


1 190 filament with antistat, semi dull trilobal, 17 dpf 


9. 


Yam Twist: 


7.50 twist per inch in singles (S) and ply (Z) 


10. 


Yam Ply: 


2 ply twisted 


11. 


Heatset: 


Superba, @ 260 to 264 °F with steam frieze 


12. 


Yam Size: 


3.69/2 cotton count 


13. 


Tufted Pile Height: 


48/64 inches (3/4") 


14, 


Dyeing Method 


Jet Dye, Millitron® jet dye machine, 20 gauge pattem 


15. 


Precoat Adhesive: 


Styrene Butadiene Latex. 12 oz/yd^ coating weight 


16. 


Lamination 
Tiecoat Adhesive: 


Hotmelt with a bitumen and polypropylene resin 
base, 


17. 


Upper Tiecoat 
Coating Weight: 


46 oz/yd^ 


18. 


Stabilizing 
Reinforcement: 


Fiberglass Mat, 2 oz/yd* modified acrylic binder 


19. 


Lower Tiecoat 
Coating Weight: 


ISoz/yd^ 
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20. 


Cushion Type: 


Rebond polyurethane foam, 15 millimeter 
uncompressed chip size 


21. 


Cushion 
Thickness 


7-8 millimeter (prelamination) 


22. 


Cushion Density 


6 lbs/ft^ 


23. 


Release Layer 
constmction: 


Nonwoven felt 


24. 


Release Layer 
composition 


100% polyester 


25. 


Release Layer 
weight: 


2.5 02/yd^ 


26. 


Modular Shape: 


square or wave pattern 


27. 


Modular Size: 


18" -36" 


28. 


Cutting Method: 


Controlled Depth cut from the back 


29, Preferred Install 


Without giue, Ashlar 



X. Residential Tile 



Preferred Embodiment 





(A) 


(B) 


1. 


Product Name: 


Milliken ® Legato cushion back carpet tile 


2. 


Face: 


High Twist Frieze Cut pile 


3. 


Primary Backing: 


Enhanced backing of woven polypropylene with 
needled and calendered polyester and low melt 

jpolyester 


4. 


Total Finished 
Yam Weight: 


38 oz/yd^ 


5. 


Stitches Per Inch: 


7.81 


6. 


Tufting Gauge: 


1/8 


7. 


Yam Polymen 


Nylon 6,6 


8. 


Yam Type: 


1 180 filament, with antistat, semi dull trilobal, 17 dpf 


9. 


Yam Twist: 


7.50 twist per inch in singles (S) and ply (Z) 


10. 


Yam Ply: 


2 ply twisted 


11. 


Heatset: 


Yes, @ 260 to 264 T with steam frieze 


12. 


Yam Size: 


3.69/2 cotton count 


13. 


Tufted Pile Height: 


48/64 inches (3/4") 


14. 


Dyeing Method 


Jet Dye, Millitron® jet dye machine 


15. 


Precoat Adhesive: 


Styrene Butadiene Latex, 8 oz/yd^ coating weight 
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16. 


Lamination 
Tiecoat Adhesive: 


Hotmelt with a bitumen and polypropylene resin 
base, 


17. 


Tiecoat Coating 

Weight: 


46 ozJydF 


18. 


Stabilizing 
Reinforcement: 


Fiberglass Mat 2 oz/yd^, modified acrylic binder 


19. 


Flame Lamination 


Fiberglass mat flame laminated to foam 


20. 


Cushion Type; 


Rebond polyurethane foam, 15 millimeter 
uncompressed chip size 


21. 


Cushion 
Thickness 


7-8 millimeter (prelamination) 


22. 


Cushion Density 


6 lbs/ft^ 


23. 


Flame Lamination 


Felt flame laminated to foam 


24. 


Release Layer 
CO n s iru c u o n . 


Nonwoven felt 


25. 


Release Layer 
composition 


70% polyester/ 30% polypropylene blend 


26. 


Release Layer 
weight: 


4 oz/yd^ 


27. 


Modular Shape: 


1 8" square or nominal 23" x 23" two-side double 
chevron 


28. 


Modular Size: 


18" square or nominal 23" x 23" 


29. 


Cutting Method: 


Controlled Depth cut from the back 


30. 


Preferred Color 


Beige 



A prefen-ed residential carpet tile, roll product, or carpet product can preferably 
be installed on a residential floor with a seamless or near seamless 
appearance. There are several factors why seams between the installed tiles 
can be virtually invisible to an observer In a room. 

1 . There is preferably equal density of yam at the tile joint or seam line 
compared to the interior surface of the tile. In a typical commercial carpet 
tile, there is lower density at the edges of the tile because yam is lost in the 
full depth tile cutting process during manufacturing. 

2. This product is preferably cut with controlled depth cutting that cuts through 
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the carpet backing and not through the yam. Nearly 100% of the yam is 
preserved at the cut edge. See FIG. 46. 

3. This product is preferably a cut pile construction that allows controlled depth 
cutting. A loop pile construction requires a full depth cut to cut all the yam 

5 loops at the tile edge. 

4. This product preferably has a lot of yam that extends past the vertical plane 
of the tile edge. See FIG. 47. This yarn over the edge facilitates the easy 
blending of yarn from adjacent modules across the tile joint. This allows the 
edge yam to hide the seams so that the modular units to look nearly 

10 seamless immediately after installation. 

5. The preferably high twist frieze yam is the reason the yam wants to spill 
over the edge of the vertical tile plane. The liveliness, length, and flexibility 
of this yam and density of the carpet pile creates a lateral force that pushes 
the yam past the tile edge. 

15 6. A preferably non-linear edge on a non-square shaped tile minimizes the 
continuous linear segment lengths of a tile joint (especially in the non- 
process direction). This further breaks up the tile seam line and makes it 
less noticeable to the human eye. See FIGS. 48 and 49. 
7. An installation method that off-sets the position of the tile into a brick-like or 

20 Ashler pattem also reduces the continuous linear segment length of a tile 
joints. See FIG. 49. 

This residential carpet tile preferably has an attached, integral cushion material 
made of a small chip, rebond type polyurethane backing or a partially filled 
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prime polyurethane foam. Large chip, thick, frangible, rebond foam pad is a 
familiar broadloom carpet pad to the homeowner. Eighty percent of the 
cushioning used in U.S. residential broadloom carpet market is a large chunk, 
variable density, thick, rebond material. 

5 

The prefen*ed residential carpet product is designed to be easy to install. One 
target market is people who are likely to undertake "do-it-yourself (D-l-Y) 
projects in the home environment. Target retailers include department stores, 
home centers, and hardware stores such as Wal-Mart, Target, K-mart, Lowe's. 
10 Home Depot, Ace Hardware, etc. 



The reasons the preferred residential carpet product is easy to install are: 
1 . The product is a modular unit that is small enough in size to be easily 
handled by one person. For example, 18" square, 18"X24" rectangle, 24" 

15 square, 36" square, 18"X36" rectangle, 24"X36" rectangle, nominal 18"X19", 
23"X23", or 24''X24" two sided single chevron or multiple chevron, nominal 
ig^XIQ" four sided single or multiple chevron, nominal 24"X26" two sided 
single or multiple chevron, nominal 26"X26" four sided single or multiple 
chevron, 18" sided right triangle, 24" sided right triangle, 18" sided diamond, 

20 24" sided diamond, nominal 18"X36" bone shaped, 9" square border tiles, 
6"X9" rectangular border tiles, 4"X9" rectangular frame tiles, 24" wide 
octagonal tiles, edge tiles which complement the other tiles, and the like. A 
conventional roll of broadloom carpet is long (12 foot or more), heavy, 
awkward, and generally unmanageable for one person. 
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2. The preferred Two-sided Double Chevron tile shape of the present 
invention is notched so the tile edges have a definite fit and arrangement. 
This insures that the files are installed with the process direction of each tile 
aligned. The double chevron or notch allow each row of tiles to be off-set 

5 by one half the width of a tile. This makes it easy to align the tiles for fast 
installation. See FIG. 49. 

3. The possible adhesion methods are: 

a. Freelay or adhesive free- no adhesion necessary 

b. Modular adhesive - a water-based adhesive that is pressure sensitive 
10 and prevents the tile from moving in a horizontal direction. Can be used 

with 100% floor coverage or in a partial floor coverage grid-like 
application. Also, it can be applied to the back of each tile in full tile 
coverage or in a pattem. 

c. Double-sided tape or releasable fastening tape - Used to secure the 
15 tiles to the floor in a partial coverage application. 

d. Anchor tile - At least one or several tiles are anchored to the floor with 
double sided tape or modular adhesive and all other tiles are installed 
freelay or adhesive free around the anchor tile. 

e. Anchor edges - Use double sided tape or adhesive to adhere tiles at 
20 doorways, steps, edge of inlay, around perimeter of room, etc. 



Total Product Construction 

See FIGS. 3B, 6B, 7B, 88. 98, 108 118. 128, 138. and 50. 
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Residential Tile Ranges/Alternatives 





Preferred Embodiments 






(A) 


(B) 


Possible 
Range 


1. 


Product Name: 


Residential Modular Product or System 


Low 


High 


2. 


Face: 


loop pile, cut & loop pile, tufted cut-pile, 
bonded cut-pile, woven, knit, nonwoven, or 
textured pile 






3. 


Primary 
Backing: 


Nonwoven polyester, nonwoven polypropylene, 
or woven propylene with nylon needlepunched 
cap, woven polypropylene with a polypropylene 
cap, woven polypropylene with a polyester cap 
and low melt polyester binder 






4. 


Total Finished 
Yam Weight: 


oz/yd^ 


12 


70 


O, 


Stitches Per 
Inch: 




5 


14 


6. 


Tufting Gauge: 


1/8, 1/10,5/64 


5/32 


1/10 


7. 


Yarn Polymer 


Nylon 6,6, Nylon 6, Polyester, Polypropylene, 
Wool, or Wool/Nylon blend 






8. 


Yam Type: 


Filament, spun, or staple 


900 


2800 


9, 


Yam Twist- 




3 


8 


10. 


Yam Ply: 


Twisted - 2 ply, 3-piy, 4 ply, unplied singles 
yam, or air entangled yarn; Cabled - 2 ply, 3 
ply or 4 ply 






11. 


Heatset: 


Heatset or non heatset yam; heatset frieze 
without steam 


250 


275 


12. 


Yam Size: 




2.90/2 


1.90/2 


13. 


Tufted Pile 
Height- 


Inches 


1/8 


2 


14. 


Dyeing Method 


Jet dye, flood dye, yam dye, space dye, 
comtjinaiion tiooq aye oc jei aye, or uecK uye 
(may also be printed or graphics tufted) 






15. 


Precoat 
Adhesive: 


Styrene Butadiene Latex, hot melt, ethyl vinyl 
acetate, acrylic, polyvinyl chloride, or no 
precoat adhesive 


8 


40 


16. 


Lamination 

Tiecoat 

Adhesive: 


Hotmelt with a bitumen and polypropylene 
resin base, polypropylene hot melt, bitumen 
hot melt, polyethylene hot melt, or 
polyurethane styrene butadiene rubber 






17. 


Upper Tiecoat 
Coating Weight: 


oz/yd^ 


20 


70 


18. 


Stabilizing 
Reinforcement: 


Fiberglass mat with modified acrylic binder, no 
reinforcement, fiberglass scrim, polyester 
scrim, or fiberglass mat with urea 
formaldehyde binder or melamine binder 


0.9 

oz./yd. 

2 


3.5 

oz./yd.^ 


19. 


Lower Tiecoat 


oz/yd* (or flame lamination) 


0 


35 
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Coating Weight: 








20. 


Cushion Type: 


Rebond polyurethane foam, virgin filled polyurethane foam, 
prime polyurethane foam, styrene butadiene rubber foam, 
polyethylene foam, polyvinyl chloride foam, or nonwoven felt 


21. 


Cushion 
Thickness 


jviiiiimtsiero ^preiarTiinauoriy 


1 


•1 P 

1 o 


22. 


Cushion Density 


lUS/Il 


0 




23, 


Release Layer 
construction: 


Nonwoven or woven 






24. 


Release Layer 
composition 


% polyester/ % polypropylene blend 


0%/ 
100% 


100 

/Of w 

% 


25. 


Release Layer 
weight: 


oz/yd^ 


1 


6 


26. 


Modular Shape: 


square, rectangie, single chevron, two sided 
double chevron, four sided double chevron, 
hexagon, single chevron, multi-chevron, double 
axe head, tomahawk, sine wave edge (double- 
sided or four sided), bone, etc. 






27. 


IVloduiar Size: 


Inches per side (or inches of width for roll 
product) 


4 


72 


28. 


Cutting Method: 


Controlled depth or full depth 






29. 


Preferred Colors 


Solids (Beige, Green, Blue, Gray, Pink, Brown, 
Taupe, White, Red), patterns, designs, or 
combinations thereof 







U.S. Patent No. 5,929,145 describes bitumen backed carpet tile and bitumen 
composrtions suitable for carpet tile backing and is hereby incorporated by 
5 reference. 

The foam backed or cushion backed carpet composite, carpet product or 
carpet tile of the present invention preferably piiovides sound deadening 
especially over raised access flooring, reduced drum head noise, conifort, 
10 durability, anti-fatigue, cushioning, excellent design or pattern registration, 
hidden seams, recycled content, and/or the like. 

In accordance with one production process of the present invention, the latex 
pre-coat is replaced with a hot melt pre-coat such as shown in FIGS. 6A, 6B, 
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7A, 7B, 39, and with the backing attached to the foam by an adhesive as 
shown in FIGS. 10A, 10B, 39, and 40. 

In one embodiment, the first hot melt coating or pre-coat would be directly to 
5 the carpet with some type of physical motion to press the hot melt into the yarn 
bundle before it has a chance to cool. As hot melt cools it rises very quickly in 
viscosity. This coater would be a roll coater or the like such that the roll would 
directly turn on the backside of the yam and push the coating into the yam or a 
curtain coater which would have a static bar to roll or push the coating into the 
10 yarn. The hot melt formulation viscosity would be as low as possible and range 
from about 200cps to SOOOcps. This low viscosity has been reached by taking 
filler out of the hot melt formula. When filler is still present in hot melt and the 
viscosity is lowered then "filler fall out" becomes a problem. The hot melt would 
then be constantly circulated in some manner to prevent the filler from settling. 

15 

Immediately after this coating is pushed into the yam, a cooled nip roll would 
press the yam flat and instantaneously cool the hot melt which would hold the 
bulky yam flat. This would minimize both the amount of pre-coat and the 
amount of subsequent coatings required. At this same nip point or even with a 
20 cooled drum, a layer of non-woven glass reinforcement would be laminated to 
the pre-coated carpet. Application rate for the hot melt pre-coat would be 
between about 10 oz/sq. yd to 50 oz/sq. yd, preferably about 10-20 oz/sq. yd. 

This coated/laminated carpet composite would then proceed to the next hot 
25 melt coater where a very light weight high viscosity hot melt adhesive layer 
would be applied. This formula could be again a modified hot melt adhesive 
but would need to be high viscosity to prevent penetration of the hot melt into 
the rebond foam. This modification can be made by decreasing the particle 
size of the filler or adding ground up carpet waste. By increasing the surface 
30 area of the filler or by introducing fiber to the compound raises the viscosity. 
The ideal viscosity would be from about 50,000 cps to 200.000 cps. The 
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adhesive layer hot melt application rate would be from about 3oz/sq yd, to 8 
oz/sq yd, preferably about 5 oz/sq yd. This should be a lightweight coating 
applied to the glass side of the carpet laminate. This could be done with a 
curtain coater, an engraved roll or a doctor blade coater. Either coater could 
5 be supplied by use of a small extruder to handle the high viscosity and also to 
add the recycled carpet waste at the same time. After this lightweight coating 
is applied at high viscosity, then the rebond foam could be laminated to the 
carpet/glass composite again around a cooling drum. 

10 The third and last hot melt coater would be an engraved roll coating the rebond 
foam side directly and then applying the nonwoven fabric or coating the 
nonwoven backing and pressing the composite into the coating. The formula 
for this hot melt adhesive application would be the same as for the adhesive 
between the glass and rebond foam since again minimum penetration into the 

15 foam is desired. A curtain coater on the nonwoven side might also be 
considered. Again carpet waste could be introduced. Application rates and 
viscosity would be the same as for the other hot melt adhesive layer (FIGS. 39 
and 40). 

20 Flame lamination rather than coating is desired for an attached cushion 
broadloom product to allow the composite to be rolled up. 

In a process having a hot melt pre-coat a polyester primary backing or a heat 
stabilized primary backing is prefen"ed to withstand the heat from hot melt pre- 
25 coating. 

The invention may be further understood by reference to the following 
additional examples which are not to be construed as unduly limiting the 
invention which is to be defined and construed in light of the appended claims. 

30 

EXAMPLE I 
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A tufted carpet is produced by the apparatus and process as illustrated and 
described in relation to FIG. 2. The carpet has the configuration illustrated and 
described in relation to FIG. 3A. The production parameters are as follows: 



5 Yam 



15 ounces per sq. yd. nylon 6,6 loop pile 
continuous filament 



Primary Backing 



4 ounces per sq. yd. non-woven polyester 



10 Pre-coat 



16 ounces per sq. yd. SBR Latex filled with 
100 parts CaCO.sub.2. 



Hot Melt Adhesive 
Laminate 
15 Reinforcement 



42 ounces per sq. yd. modified polypropylene 

2 ounces per sq. yd. Non-woven glass with 
acrylic binder 



Urethane Rebond Foam Coverage 20 ounces per sq. yd. 



20 Urethane Rebond Foam Density 



16 pounds per cubic foot 



Backing Material 



4 ounces per sq. yd. Non-woven (50% 
polypropylene, 50% polyester) 



25 EXAMPLE II 
Construction 
Face Fiber 
WearOn® Nylon 
Soil Protectant 

30 Antimicrobial 
Dye Method 



Tufted, Textured Loop Pile 
100% Milliken Certified 

MilliGuard® 
AlphaSan™ 

Millitron® Dye Injection Printing 



wo 03/008701 



107 



PCT/US02/22854 



Gauge 
Rows 
Tufts 
sq.cm.) 
5 Standard Backing 
cushion 

Nominal Total Thickness 

Total Weight 

g./sq.m.) 
10 Tile Size 

Flammability (Radiant Panel ASTM-E-648) 

Smoke Density (NFPA-258-T or ASTM-E-662) 

Methenamine Pill Test 

(CPSC FF-1-70 or ASTM D 2859) 
1 6 Lightfastness (AATCC 1 6E) 

Crocking (AATCC 1 65) 

Static Electricity (AATCC-134) 20% R.H..70T 
Dimensional Stability - Aachener test 
(DIN Standard 54318) 
20 Recommended Traffic 

Recommended Maintenance 
CRI Indoor Air Quality 
Foam 



1/10 in. (39.4/1 0cm.) 
14.4/in. (56.7/1 0cm.) 
143.9/sqJn. (2230.3/100 

PVC-Free UNDERSCORE™ 

0.34 in. (8.6mm) 

99.9 oz./sq.yd. (3,387.4 

36 X 36 in. (914.4 X 914.4mm) 

>0.45 (Class I) 

<450 

Self-Extinguishing 

>4.0 at 80 hrs, 
>4.0 wet or dry 
<3.5 KV 
<0.2% 

Heavy Commercial 
Miilicare® 

Product Type: 12200793 
Rebond Foam 



25 EXAMPLE III 
Construction 
Face Fiber 
WearOn® Nylon 
Soil Protectant 

30 Antimicrobial 
Dye Method 



Tufted, Cut Pile 
100% Milliken Certified 

MilliGuard® 

BioCare® 

Millitron® 
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Gauge 
Rows 
Tufts 
sq.cm.) 
5 Standard Backing 
cushion 

Nominal Total Thickness 

Total Weight 

(3,387.4g./sq.m.) 
10 Tile size 

Flammability (Radiant Panel ASTM-E-648) 

Smoke Density (NFPA-258-T or ASTM-E-662) 

Methenamine Pill Test 

(CPSCFF-1-770 or ASTM D 2859) 
15 Lightfastness (AATCC 16E) 

Crocking (AATCC 165) 

Static Electricity (AATCC-134) 20% R.H., 70'F 
Dimensional Stability - Aachener Text 
(DIN Standard 54318) 
20 Recommended Traffic 

Recommended Maintenance 
• CRllndoor Air Quality 
Foam 



1/10in. (39.4/10cm.) 
14.4/in. (56.7/1 0cm.) 
143.9/sq.in. (2230.3/100 

PVC-Free UNDERSCORE™ 

0.34 in. (8.6mm.) 
99.9 oz./sq.yd. 

36 X 36 in. (914.4 X 914.4mm.) 

>0.45 (Class I) 

<450 

Self-Extinguishing 

>4.0 at 80 hrs. 
>4.0 wet or dry 
<3.5KV 
<0.2% 

Heavy Commercial 
MilliCare® 

Product Type: 12200793 
Rebond Foam 



26 EXAMPLE IV 

A tufted carpet is produced by the apparatus and process as illustrated and 
described in relation to FIG. 2. The carpet has the configuration illustrated and 
described in relation to FIG. 3A, The production parameters are as follows: 
Yam 29 ounces per sq. yd. nylon 6.6 loop pile continuous 

30 filament, white, 1350 denier, not plied, not twisted, 

not heat set 



wo 03/008701 



109 



PCT/US02/22854 



Primary Backing 4 ounces per sq. yd. non-woven polyester 

Pre-coat 16 ounces per sq. yd. SBR Latex filled with 100 

5 parts CaCO.sub.2. 

Hot Melt Adhesive 36 ounces per sq. yd. modified polypropylene 

Laminate 

10 Reinforcement 2 ounces per sq. yd. Non-woven glass with acrylic 

binder 

Urethane Rebond Foam Coverage 15 ounces per sq. yd. 

15 Urethane Rebond Foam Density 16 pounds per cubic foot 

Backing Material 4 ounces per sq. yd. Non-woven (50% 

polypropylene, 50% polyester) 

20 EXAMPLE V 

A tufted carpet is produced by the apparatus and process as illustrated and 
described in relation to FIG. 2. The carpet has the configuration illustrated and 
described in relation to FIG. 3A. The production parameters are as follows: 



Yarn 24 ounces per sq. yd. nylon 6,6 loop pile continuous 

25 filament 

Primary Backing 2 ounces per sq. yd. non-woven polyester 

Pre-coat 14 ounces per sq. yd. SBR Latex filled with 100 



30 parts CaCO.sub.2. 
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Hot Melt Adhesive 38 ounces per sq. yd. modified polypropylene 

Laminate 

Reinforcement 3 ounces per sq. yd. Non-woven glass with acrylic 

5 binder 

Urethane Rebond Foam Coverage 22 ounces per sq. yd. 
Urethane Rebond Foam Density 9 pounds per cubic foot 

10 

Backing Material 2 ounces per sq. yd. Non-woven (50% 

polypropylene. 50% polyester) 

EXAMPLE VI 

15 A tufted carpet is produced by the apparatus and process as illustrated and 
described in relation to FIG. 5. The carpet has the configuration illustrated and 
described in relation to FIG. 6A. The production parameters are as follows: 
Yam 40 ounces per sq. yd. nylon 6,6 loop pile 

20 Primary Backing 4 ounces per sq. yd. non-woven polyester 

Laminate 

Reinforcement 2 ounces per sq. yd. Non-woven glass with acrylic 

binder 

25 

Urethane Rebond Foam Coverage 36 ounces per sq. yd. 
Urethane Rebond Foam Density 16 pounds per cubic foot 



30 Backing Material 4 ounces per sq. yd. Non-woven (50% 

polypropylene, 50% polyester) 
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EXAMPLE VII 

A tufted carpet is produced by the apparatus and process as illustrated and 
described in relation to FIG. 19. The carpet has the configuration illustrated 
5 and described in relation to FIG. 18. The production parameters are as follows: 



Yarn 1 5 ounces per sq. yd. nylon 6,6 loop pile continuous 

filament, white, 1350 denier, not plied, not twisted, 
not heat set 

10 

Primary Backing 4 ounces per sq. yd. non-woven polyester 

Pre-coat 1 6 ounces per sq. yd. SBR Latex filled with 

100 parts CaCO.sub.2. 

15 

Reinforcement Material 2 ounces per sq. yd. Non-woven glass with 

acrylic binder 

Urethane Rebond Foam Coverage 20 ounces per sq. yd. 

20 

Urethane Rebond Foam Density 16 pounds per cubic foot 



In one survey of 64 people rating carpet tiles for walking and standing comfort, 
the rebond foam containing bonded carpet tiles of the present invention scored 
25 higher for comfort (over 75% of the participants ranked the rebond tiles as their 
number one choice for comfort) than conventional filled polyurethane 
containing bonded carpet tiles or conventional bonded hard back carpet tiles 
(same face). 

30 In another survey of over 75 participants, the number one choice for comfort 
was rebond foam containing carpet tiles (7 mm thick, 9 lb. density, 7 mm chip 



wo 03/008701 



PCT/US02/22854 



112 



size, polyurethane rebond foam) as compared to conventional filled 
polyurethane containing carpet tiles, rebond foam containing carpet tiles with 
less foam (4 mm thick, 9 lb. density, 7 mm chip size, polyurethane), rebond 
foam containing tiles with even less foam (2 mm thick, 9 lb. density, 7 mm chip 
6 size, polyurethane), and lastly conventional vinyl hardback carpet tiles (same 
face). In this survey, about 89% chose the thick rebond foam tiles as providing 
the most comfort, and about 11% chose the medium rebond foam tiles as 
providing the most comfort. 



Test Method Conducted 



ASTM D-5252 Hexapod Drum Tester 

ISO/TR 10361 Hexapod Tumbler 
Ratings Based on CRl TM-101 Photographic Scales 

10 

APPAE^ATUS: WIRA INSTRUMENTATION HEXAPOD TUMBLER CARPET 
TESTER PROCEDURE: 

The test specimen (rebond cushion back carpet tile of the present invention, 
same face and cushion thickness as standard Miliiken Comfort Plus® cushion 
15 back carpet tile) is subjected to the reported cycles of "Hexapod" tumbling, 
removing the specimen every 2,000 cycles for restoration by vacuuming. 

An Electrolux upright vacuum cleaner (Discovery II) is used, making four (4) 
forward and backward passes along the length of the specimen. 

20 

The samples are assessed using daylight equivalent vertical lighting (1500 lux). 
Samples are viewed at an angle of 45 degrees from 1 Vz meter distance, 
judging from all directions. 



TEST RESULTS 



Number of Hexapod 


4000 


12000 


Key to Ratings 
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Cycles 








Color Change 


4-4.5 


3-3.5 


5 = Negligible or no change 








4 = Slight change 


Overall Appearance 


4 


3 


3 = Moderate change 








2 = Considerable change 








1 = Severe change 



Comfort Rating 

1 . Gmax - Max simulates footfall onto a surface. The measure is reported 
as multiples of "g" (gravities), or Gmax. The lower the value, the lower 
the force upon impact, and the more comfortable underfoot the product 
feels. The higher the value, the higher the force upon impact, and the 
less comfortable the carpet feels. 

Gmax Test Results 

Standard Milliken ComfortPlus® cushion-backed carpet tile - 1 16 
Rebond cushion backed carpet tile of the present invention (same face 
and cushion thickness as standard Milliken Comfort Plus® cushion back 
carpet tile>-121 

Standard commercial broadloom without underlayment- 185 
Standard hardback carpet tile, such as Everwher a PVC hardback - 227 

Resilience Rating/Ball Bounce 

Cushion Resilience ~ Cushion resiliency measures the rebound percent 
of a metal ball when dropped from a standard height. It shows the 
shock absoriDing character of the cushion, which helps reduce visible 
wear of the carpet face. The higher the value, the higher the rebound 
percent, and the more resilient the cushion. 

Resilience Results 

Standard Milliken ComfortPlus® cushion backed carpet tile - 30 



wo 03/008701 



PCT/US02/22854 



114 

Rebond polyurethane cushion back carpet tile of the present invention 
(sanne face and cushion thici<ness as standard Milliken Comfort Plus® 
cushion back carpet tile) - 29 

Standard commercial broadloom without underlayment- 17 
5 Standard hardback carpet tile- 1 3 

Appearance Retention 

Appearance Retention Rating (ARR) - the ARR value is determined by 
grading the appearance change of carpet subjected to exposure 
10 conditions in accordance with either the ASTM D-5252 (Hexapod) or 

ASTM D-5417 (Vettermann) test method using the number of cycles for 
short and long-tenm tests specified. 
ARR - Light (short-term>/=3.0, long-term>/=2.5 
ARR - Moderate (short-tennn>/=3.5, long-temi >/=3.0 
1 5 ARR - Heavy (short-term>/=4.0, long-temi >/=3.5 

The rebond foam modular carpet tiie of the present invention (same face and 

cushion thickness as standard Milliken Comfort Plus® cushion back carpet tile) 

had an APR of about 4.5 short term and 3.5 long temi. 

20 Durability 

The polyurethane rebond cushion back carpet tile of the present invention 
(same face and cushion thickness as standard Milliken Comfort Pius® cushion 
back carpet tiie) is very durable and can withstand 25,000 cycles or more of the 
caster chair test without failure. 

25 

EN 1307 : Classification of pile carpets 

This standard sorts carpets into four categories, depending on their ability to 
withstand differing degrees of wear. 

30 



The categories are: 
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Class 1 Light intensity of use (domestic only). 
Class 2 General (domestic or very light contract). 
Class 3 Heavy, eg use in general contract areas. 
Class 4 Very Heavy, eg use in Extreme contract areas. 

5 

Three test methods are combined to provide the classification, 

1 . Fuzzing or loss of mass , on the step - scuff test EN 1 963. 

2. I (tr) according to EN 1963. The carpet is shom down to the backing, and 
various parameters such as Surface Pile weight and height. Surface pile 

10 density are measured. 

I (tr) is a numerical value calculated according to a 
mathematical formula which includes the above test 
measurements. 

15 The required value of I (tr) is higher the higher the classification. 

3. Hexapod or Vettermann drum test for change in surface appearance , 
ISO/TR 10361. 

20 Again, the higher the class, the higher the requirement. 

In addition, there are requirements for either minimum Surface Pile weight, or 
Surface Pile density for contract-grade carpets. 

This system is used for carpets with low, dense pile. There is a different system 
25 for carpets with high pile. 

It is preferred to have a carpet composite or tile with a castor chair rating of 
>2.3 (test and evaluation method EN 54324.) A 2.4 or higher is a contract 
rating. 

30 

It is preferred to have a carpet composite or tile with EN 1307 rating of >2. 
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It is preferred to have a carpet composite or tile witfi Herzog walking comfort 
rating for contract use (DIN 54327) of >0.7. 

6 PVC Rebond Foam Filled Polvurethane 

0.71 0.80 0.77 Walking comfort for domestic use 

0.96 1 .04 0.97 Walking comfort for contract use 

10 

All tufted loop construction where higher value is most comfortable. 



15 Hexapod test (iSO 10361 Method B) results are: 4,000 revs rating 4.5 

12,000 revs rating 4.0 for tufted, 3.5 for bonded 
overall Class 4 

Castor Chair test (EN 985 ) results are: 5.000 revs rating 3.0 tufted 2.5 bonded 
20 25,000 revs rating 2.5 tufted, 2.0 bonded 

overall value 2.9 tufted. 2.4 bonded 



25 



30 



Hexapod 
(2000 cycles) 
(4000 cycles) 
(8000 cycles) 
(12000 cycles) 
(24000 cycles) 



Caroet Tile with Rebond Foam 



2mm rebond foam 4mm rebond foam 7mm rebond foam 



5.0 
4.5 
4.0 
3.0 
2.5 



4.5 
4.5 
4.0 
3.5 
3.0 



5.0 
4.5 
3.5 
3.5 
3.0 
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(48000 cycles) 2.5 2.5 3.0 

Caster Chair 3.5 3.0 4.5 

GMax 140 104 79,6 

Ball Bounce 29.1 29.5 29.2 

(The carpet tile face for each was a 20 oz., loop pile, 1/8 gauge tufted, nylon 6,6 and 
the construction was like that of FIGS. 15A or 19A.) 



Foam Tests 9 fb. sm. chip Filled 8 lb. Ig. chip 

10 Rebond foam Polyurethane Rebond Foam 

Compression Set 7,0% 5.1% 11,8% 

Compression Resistance 2.8 psi 6.5 psi 14.4 psi 

15 As will be appreciated, the carpet constojction of the present invention may 
take on any number of other constmctions aside from those that have been 
particularly illustrated and described. By way of example only, the carpet 
construction of the present invention may take on the configuration as 
disclosed in co-pending U. S. Patent Application Serial No. 09/513,020, filed 

20 February 25, 2000, and entitled Adhesive-Free Carpet Tiles and Carpet Tile 
installations (hereby incorporated by reference herein). The carpet tiles of the 
instant invention may be manufactured according to strict manufacturing 
requirements such that no comer of any tile has a cup of greater than 3/16", 
and no comer has a curi of greater than 1/16". Even more preferably, no 

25 comer of any tile has a cup of greater than 2/1 6" or a curl of greater than 1 /32". 
The individual cushion backed carpet tiles made according to these 
specifications can be used to provide floor covering installations having a 
plurality of carpet tiles installed without the use of an adhesive to hold the tiles 
in place. 
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It is preferred that the carpet or carpet tiles of the present invention be 
dimensionally stable cushioned carpet or carpet tiles suitable for disposition as 
discrete modular units across a surface, such as a flooring surface. 

5 Also, it is prefen-ed that the carpet or carpet tiles of the present invention be 
sufficiently stable to withstand the rigors of the injection dye printing process 
without substantial shrinkage, cupping, curling, etc. The stabilized carpet or 
carpet tile of the present invention includes one or more stabilizing layers, such 
as a fiberglass mat. Also, it is preferred that they include at least one resilient 
10 adhesive layer which tends to spread out a load across the carpet or carpet tile 
and still provides some flexibility to the tile. 

Although a cut pile tufted face residential tile is preferred, it is contemplated 
that the residential tiles may have a loop pile tufted face, especially a short, 
15 tight loop pile which would be less likely to show seams. 

In accordance with selected embodiments of residential, do-it-yourself, carpet 
tile, the latex precoat and/or fiberglass mat may be eliminated. 

20 In accordance with one embodiment, it is preferred to install the tiles of the 
present invention with a releasable adhesive or means having or requiring a 
release force of less than 7 lbs per square inch (to pull up the tile), more 
preferably less than 5 lbs per square inch. Also, it is preferred that the tiles 
have a felt or non-woven backing or release layer which works well with 

25 releasable fastening tape, releasable adhesives, allows for vapor or moisture 
transport, is air permeable, and the like. 

With reference to FIGS. 18A - 18D, the carpet composite, construction, or 
product of the present invention may have a design, pattern, color, and/or the 
30 like printed, dyed, woven, or tufted therein. 
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With reference to FIGS. 18A and 18B, the carpet composite is dyed (or printed) 
in broadloom form (6', 12', 13'). With reference to FIG. 18C, the carpet tiles 
are cut into tile form and then dyed (or printed). With reference to FIG. 18D, 
the carpet composite is tufted (woven or knitted) with pre-colored, pre-dyed, 
5 solution dyed, space dyed, or the like yam to provide the pattern, design and/or 
colors. 

Printing or dyeing of the carpet substrate in broadloom form provides for mass 
production economics of custom, one of a kind, or small orders which can be 
10 printed one after another or nested and then cut apart, or large orders with no 
minimums, no inventory, direct ship to customer or store, and the like. Hence, 
custom or personally selected residential tiles can be produced with mass 
production economics and direct shipped to the customer or store. 

16 It is preferred that the carpet composite, construction and/or tiles of the present 
invention include anti-microbial, anti-fungal, anti-bacterial agents, compounds, 
additives, or components, such as latex precoat, including BioCare® or 
AlphaSan™ anti-microbial agents, and/or the like, AlphaSan™ is a silver 
based anti-microbial agent marketed by Milliken & Company of Spartanburg, 

20 South Carolina. An antimicrobial adhesive latex is described for example in 
U.S. Patent No. 6,342.212, hereby incorporated by reference. 

Also, it is preferred that the carpet composite, construction or tiles of the 
present invention be capable of being recycled, refurbished, renewed and/or 
25 the like as described in U.S. Patent Nos. 5,381,592 and 5,457,845 and U.S. 
Published Application No. 20020031636 A1, each hereby incorporated by 
reference herein. 

Also, it is preferred that the products of the present invention provide value for 
30 their price, are durable to high traffic, are resistant to separation (delamination), 
are quick and easy to install, are uniform after chums, provide a high level of 
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comfort, absorb noise, use recycled materials, can be disposed of or recycled 
environmentally, have a resilient face, have a resilient cushion, do not bottom 
out, have high foam strength, have high foam compressibility, are light weight, 
are made of low cost raw materials, have high compression recovery, provide 
6 for choices in face materials, backing, cushion, color, design, pattern, size, 
and/or shape, have open cell foam, are air permeable at the seams and across 
the back, block water or liquids passing through the tile (hot melt layer), hide 
floor abnormalities, and/or the like. 

10 With reference to FIGS. 65A - 66B, it is preferred that the cut pile residential 
tile be stamped or cut from the tile precursor or carpet composite by cutting 
from the back using, for example, controlled depth ultrasonic cutting (FIGS. 
65A, 65B) or controlled depth die cutting (FIGS. 66A, 66B) using an air strike 
plate that allows the yams to move out of the way of the blade. The preferred 

15 die cut blade is a steel rule die with scalloped edges. Other fonns of cutting 
such as laser, water jet, rotary reciprocating blade, band saw, and the like may 
be used. 

It is, of course, to be appreciated that while several potentially preferred 
20 embodiments, procedures and practices have been shown and described, the 
invention is in no way to be limited thereto, since modifications may be made 
and other embodiments of the principles of this invention will occur to those 
skilled in the art to which this Invention pertains. Therefore, it is contemplated 
by the appended claihis to cover any such modifications and other 
25 embodiments as may incorporate the features of this invention within the true 
spirit and scope thereof. 
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CLAIMS 

What we claim is: 

1 . A residential surface covering such as a wail covering, floor covering, 
5 carpeting, roll product, or carpet tile, comprising: a primary carpet, and 

a rebond foam cushion fixed at a position below said primary carpet. 

2. The invention as recited in claim 1, further comprising at least one 
adhesive layer of at least one adhesive material between said primary 

10 carpet and said rebond foam cushion. 

3. The invention as recited in claim 2, further comprising a layer of 
reinforcing material disposed between said primary carpet and said 
foam cushion. 

15 

4. The invention as recited in claim 2, wherein the adhesive material 
comprises at least one of a thermoplastic and thermoset adhesive. 

5. The invention as recited in claim 1, wherein the primary carpet is a 
20 modem residential type carpet. 

6. The invention as recited in claim 1, wherein the suri'ace covering has a 
plurality of comers wherein each of said comers has a cup of about 
3/16" or less and a curi of about 1/1 e** or less. 

25 

7. The invention as recited in claim 2, wherein the adhesive layer is 
present at a level of less than or equal to about 100 oz/yd^. 

8. The invention as recited in claim 2, wherein the adhesive layer is 
30 present at a level of about 10-90 oz/yd^. 
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9, The invention as recited in claim 1 , wherein the rebond foam cushion is 
characterized by a density of about 25 lbs. per cubic foot or less. 



10. The invention as recited in claim 1, wherein the rebond foam cushion is 
5 characterized by a density of about 9 lbs. per cubic foot or less. 

11. The invention as recited in claim 1, wherein the rebond foam cushion is 
characterized by an uncompressed chip size of about 25 mm or less. 

10 12. The invention as recited in claim 11, wherein the uncompressed chip 
size is about 15 mm or less. 



13. The invention as recited in claim 11, wherein the uncompressed chip 
size is about 7 mm or less. 

15 

14. The invention as recited in claim 1, wherein the rebond foam is 
characterized by a binder quantity of about 25% or less. 

15. The invention as recited in claim 14, wherein the binder content is about 
20 15% or less. 



16. The invention as recited in claim 14, wherein the binder content is about 
10% or less. 

25 17. The invention as recited in claim 2, wherein the adhesive material 
comprises a hot melt adhesive. 

18. The invention as recited in claim 1, wherein the primary carpet is 
characterized by a face weight of less than or equal to about 60 oz/yd^. 



30 
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19. The invention as recited in claim 17, wherein the hot melt adhesive is 
present at a level of about 15-50 oz/yd^. 

20. The invention as recited in claim 2, wherein the adhesive material 
5 comprises a polyolefin based thennoplastic hot melt adhesive. 

21. The invention as recited in claim 1, wherein the primary carpet is at least 
one of a tufted, bonded, flocked, needle punched, and woven carpet. 

10 22. The invention as recited in claim 1, wherein the rebond foam cushion is 
characterized by a thickness of about 25 mm or less. 

23. The invention as recited in claim 22, wherein the foam thickness is 
about 12 mm or less. 

15 

24. The invention as recited in claim 22, wherein the foam thickness is 
about 8 mm or less. 

25. The invention as recited in claim 2, wherein the adhesive material 
20 comprises a polyurethane thermoset adhesive. 

26. The invention as recited in claim 1, wherein the rebond foam cushion 
includes a backing material bonded to one surface thereof. 

25 27. The invention as recited in claim 1, wherein the primary carpet is a 
tufted carpet including pile yam, primary backing, and a pre-coat 
adhesive. 



28. 

30 



The invention as recited in claim 1, wherein the primary carpet is a 
tufted carpet including pile yam and a primary backing. 



10 
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29. The invention as recited in claim 1, wherein the primary carpet is a 
bonded carpet including pile yam and a backing material. 

30. The invention as recited in claim 3, wherein said layer of reinforcing 
material comprises at least one of a porous scrim, woven, and non- 
woven material. 

31. The invention as recited in claim 3, wherein said reinforcement material 
is formed of fiberglass, 

32. The invention as recited in claim 3, wherein said reinforcement material 
comprises a porous textile structure. 



33. The invention as recited in claim 3, wherein said reinforcement material 
1 5 consists essentially of polyester. 

34. The invention as recited in claim 3, wherein said layer of reinforcing 
material comprises a plurality of glass fibers, 

20 35. The invention as recited in claim 3, wherein said layer of reinforcing 
material comprises a plurality of polyester fibers. 

36. The invention as recited in claim 3, wherein said adhesive material 
substantially permeates and covers the layer of reinforcing material and 
26 extends in bonding relation between said primary carpet and said 

rebond foam cushion such that said primary carpet and said rebond 
foam cushion are adhesively bonded to one another by said adhesive 
material. 
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37. The invention as recited in claim 3, wherein said prinnary carpet is a 
tufted carpet and wherein said adhesive material extends between said 
rebond foam cushion and the underside of said primary carpet. 

38. The invention as recited in claim 3, wherein said primary carpet is a 
'bonded carpet and wherein said adhesive material extends between 
said rebond foam cushion and the underside of said primary carpet 
fabric. 

39. The invention as recited in claim 3, wherein said adhesive material 
substantially permeates and covers the layer of reinforcing material and 
extends in bonding relation between said primary carpet and said 
rebond foam cushion such that said primary carpet and said rebond 
foam cushion are adhesively bonded to one another by said adhesive 
material and wherein a layer of textile backing material is bonded to said 
rebond foam cushion across the surface of said rebond foam cushion 
facing away from said adhesive material. 

40. The invention as recited in claim 1, wherein said rebond foam cushion is 
characterized by a density of about 6 to 12 lbs. per cubic foot 

41. The Invention as recited in claim 1 , wherein said primary carpet is a high 
twist frieze cut pile tufted carpet material. 

42. The invention as recited in claim 1, wherein said rebond foam cushion is 
a rebond polyurethane foam having a uncompressed chip size of about 
15 mm or less. 

43. A residential suri'ace covering such as a wall covering, floor covering, 
carpeting, roll product, or carpet tile, comprising: a primary carpet, a 
polyurethane rebond foam cushion disposed at a position below said 
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primary carpet, a mass of adhesive material disposed between said 
primary carpet and said rebond foam cushion and a layer of reinforcing 
material disposed between said primary carpet and rebond foam 
cushion such that at least a portion of said mass of adhesive material 
5 extends away from at least one side of said layer of reinforcing material. 

44. The invention as recited in claim 43, wherein said surface covering has 
a shape of at least one of square, rectangular, triangular, diamond, 
hexagonal, octagonal, singular chevron on at least two sides thereof, 
10 multiple chevron on at least two sides thereof, singular lobe on at least 

one side thereof, and combinations thereof. 



45. The invention as recited in claim 43, wherein said surface covering is 
adapted to be installed without adhestves. 

15 

46. The invention as recited in claim 43, wherein said surface covering 
resembles broadloom carpet, provides underfoot comfort, is easy to 
install, appears substantially seamless when installed, and combinations 
thereof. 

20 

47. The invention as recited in claim 43, wherein said carpet is tufted, said 
adhesive material is a hot melt adhesive, and said reinforcement 
material is a fiberglass mat. 



25 48. A dimensionally stable cushioned residential suitable for disposition as 
discrete modular units across a flooring surface, the carpet tile 
comprising: 

a primary carpet fabric having a pile side and a primary base with 
a plurality of pile forming yams projecting outwardly from the pile side; 
30 a rebond foam cushion layer disposed at a position below the 

primary carpet fabric; and 
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a bridging composite extending in bonding relation substantially 
between the primary base and an upper side of the rebond foam 
cushion layer wherein the bridging composite consists essentially of a 
layer of stabilizing material having a first side and a second side, a first 
5 layer of at least one resilient adhesive extending away from the first side 

of the stabilizing material into contacting relation with the primary base 
and a second layer of at least one resilient adhesive extending away 
from the second side of the layer of stabilizing material into contacting 
relation with the upper side of the rebond foam cushion layer such that 
10 the layer of stabilizing material is bonded between the first and second 

layers of resilient adhesive at a position between the primary base and 
the rebond foam cushion layer. 

49. The invention as recited in claim 48, wherein the primary carpet fabric is 
15 a tufted carpet and wherein the primary base comprises a primary 

backing and a layer of adhesive pre-coat extending across the 
underside of the primary backing. 

50. The invention as recited in claim 49, wherein the adhesive pre-coat 
20 comprises at least one of a latex and hot melt adhesive. 

51. The invention as recited in claim 50, wherein the hot melt adhesive is 
bitumen based hot melt adhesive. 



25 52. A residential carpet tile comprising a carpet layer and a backing attached 
thereto and having at least one layer comprised of compressible particles 
bonded together. 



30 



53. 



A cushion back carpet tile comprising a carpet layer and a cushion back 
attached thereto and having at least one layer comprised of preformed 
foamed polyurethane particles bonded together. 
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54. A residential foam backed carpet tile with slit or peeled foam. 

55. A residential foam backed carpet tile with open celled foam comprised 
of foamed polyurethane particles bonded together. 

56. The foam backed carpet tile of claim 59 with an average uncompressed 
particle size of 1 5 mm or less. 

57. A foam backed carpet tile with a flame laminated foam backing of at 
least 25% polyester urethane foam. 

58. A residential cushion backed carpet tile with a carpet layer and a 
skeletal structured foam cushion. 

59. A residential cushion backed carpet tile including a carpet layer and a 
backing layer with a total backing layer weight of less than 50 oz/yd^. 

60. A residential carpet tile comprising a carpet layer and a backing 
attached thereto and having at least one layer comprised of foamed 
open cell particles bonded together. 

61 . A residential carpet tile comprising a carpet layer, a stabilizing layer, and 
a backing wherein at least one of said stabilizing layer and backing have 
at least one layer comprised of preformed compressible particles bonded 
together. 

62. A residential cushion back carpet tile comprising a carpet layer, a 
stabilizing layer, and a cushion back having at least one layer comprised 
of preformed compressible particles bonded together. 
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63. The carpet tile of claim 62, wherein said tile has a non-rectangular 
shape which provides for interlocking with adjacent or abutting carpet 
tiles in a carpet tile installation. 

5 64. A carpet tile installation of a plurality of the carpet tiles of claim 63. 

65. A carpet tile having a recycled foam content of at least 50%. 

66. The carpet tile as recited in claim 65, having a recycled foam content of 
10 at least 85%. 

67. A cushion bacl< carpet tile having a textile face, a cushion backing, and 
a peripheral shape providing for interlocking of adjacent carpet tiles and 
comprising at least one protruding chevron on at least one side thereof 

15 and at least one corresponding indented chevron on an opposing side 

thereof. 

68. The carpet tile as recited in daim 67, wherein said peripheral shape 
providing for interlocking of adjacent carpet tiles comprises at least two 

20 protruding chevrons on at least one side thereof and at least two 

corresponding indented chevrons on an opposing side thereof. 

69. A cushion back carpet tile having a textile face, a cushion backing, and 
a peripheral shape providing for interlocking of adjacent carpet tiles and 

25 comprising at least one protmding chevron on at least two sides thereof 

and at least one corresponding indented chevron on opposing sides 
thereof. 



70. 

30 



A cushion back carpet tile having a modern residential carpet face, a 
cushion backing, and a peripheral non-rectangular shape providing for 
interiocking of adjacent carpet tiles and comprising at least one 
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protruding element on at least one side thereof and at least one 
corresponding indented element on the opposing side thereof. 

71. The carpet tile as recited in claim 70, wherein said carpet tile resembles 
broadloom carpet, provides underfoot comfort, and appears 
substantially seamless when installed properly. 

72. A carpet tile installation of a plurality of the carpet tiles of claim 70. 

73. A carpet tile, comprising: a pile fabric face with a primary backing 
composite of a woven layer, a non-woven material needled and 
calendered thereto and containing at least 10% by weight low melt 
material and a cushion layer below said face. 

74. A carpet tile, comprising: a pile fabric, cushion layer below said fabric, 
and a grip layer on the bottom of said cushion layer and at least 
providing lateral grip. 

75. A modular carpet tile product having the look and feel of residential 
broadloom carpet when installed properly, comprising: a residential 
carpet face, and a cushion backing including a foam layer with a density 
of about 5-12 Ibs./per cubic foot and a thickness of about 4-12 mm. 

76. The product of claim 75, further Including a stabilizing layer providing for 
dimensional stability. 
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